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Wednesday symposium- Broad multidisciplinary state-of-the-art sessions 
 

How to diagnose prenatal cCMV? 

Marianne Leruez-Ville1  
 

1Hôpital Necker-Enfants Malades, France 
 
No abstract available 
  



Primary and secondary prevention of cCMV 

Nicolas Bourgon1  
 

1GHU Paris Centre, France 
 
No abstract available 

  



Vestibular testing: how to use and interpret from 0 – 6 yrs 

Prof. Dr. Ina Foulon1 & Ms. Lena Van Den Bossche2 
 

1UZ Brussel, Belgium, 2Ghent University, Belgium 
 
This presentation focuses on the assessment of hearing in children with congenital CMV infection. 
During this presentation, we will explore the various hearing tests available for evaluating these 
children. 
 
Each test provides unique insights into different aspects of hearing and comes with its own set of 
advantages and limitations. Understanding these benefits and drawbacks is crucial for accurate 
assessment and effective management of hearing issues in this population. 
 
Furthermore, the interpretation of test results is influenced by several key variables. We will delve 
into how these results are dependent on factors such as the type of hearing test administered, the 
child’s age and developmental stage, their level of cooperation, environmental conditions during 
testing, consistency in measurement methods, and any underlying medical issues that may affect 
hearing. 
 
By addressing these variables, our goal is to provide a comprehensive overview of how to navigate 
the complexities of hearing assessments in children with congenital CMV infection, ensuring more 
reliable and meaningful results and to enhance your ability to interpret hearing test outcomes 
effectively. 
 
  



Postnatal treatment and care for the child with cCMV 

Prof. Dr. David Kimberlin1 

 

1University of Alabama At Birmingham, USA 
 
Background and Aims. Congenital cytomegalovirus (cCMV) infection results either in clinically 
apparent (symptomatic) disease at birth, or in clinically inapparent (asymptomatic) infection. Data on 
the treatment of cCMV infection are only available for infants with symptomatic disease. 
 
Methods. The Collaborative Antiviral Study Group (CASG) has conducted a series of studies of the 
antiviral treatment of infants with symptomatic cCMV. Following a dose-determining 
pharmacokinetic (PK) study in the 1980s, the CASG conducted a randomized controlled study of six 
weeks of intravenous ganciclovir versus no therapy known as the CASG 102 study. A PK study of oral 
valganciclovir (CASG 109) followed, after which a randomized placebo-controlled study of six weeks 
versus six months of oral valganciclovir (CASG 112) was conducted. In all of these, treatment was 
initiated within the first month of life. The CASG also has conducted a randomized placebo-controlled 
study of six weeks of oral valganciclovir initiated between one month and four years of age (Valgan 
Toddler study) in patients with sensorineural hearing loss, and a PK study of intravenous ganciclovir 
in extremely premature infants with congenitally or postnatally acquired CMV (Gan Premie study). 
 
Results. In the 1990s, the CASG 102 study demonstrated that antiviral treatment protects against 
hearing deterioration over the first six months of life. In the 2000s, the CASG 109 study identified the 
dose of oral valganciclovir that produces similar systemic ganciclovir exposure as does intravenous 
ganciclovir. And in the 2010s, the CASG 112 study found that six months of therapy is superior to six 
weeks of therapy for protecting against hearing deterioration and improving developmental 
outcomes at 12 and 24 months. The Valgan Toddler study failed to demonstrate any benefit when 
treatment is started beyond the first month of life. The Gan Premie study has identified a dosing 
approach that provides reliable ganciclovir exposure in premature infants. 
 
Conclusions. Antiviral treatment of patients with symptomatic cCMV disease provides modest benefit 
if started within the first month of life. Initiation beyond the first month did not demonstrate benefit, 
although the population studied was highly heterogeneous. Dosing information for intravenous 
ganciclovir in premature infants is now available. 
 
  



Keynote lecture by Heiko Locher 
 

Biodiversity in inner ear development 
Dr. Heiko Locher1 

 
1Leiden University Medical Center, The Netherlands 
 
No abstract available 
 

  



Session 1. Pathogenesis 
 

Pathogenesis and protection at the maternal-fetal interface 

Prof. Dana Wolf1 

 
1Hadassah University Medical Center, Israel 
 
Congenital cytomegalovirus infection (cCMV) is the most common intrauterine infection worldwide. 
Approximately 20% of congenitally-infected infants suffer from neurodevelopmental disabilities, 
and/or sensorineural hearing loss, which can manifest at birth or develop later during childhood. The 
rate of transplacental transmission is higher following primary vs. nonprimary (i.e., recurrent) 
maternal infection, highlighting the role of maternal immunity in fetal protection. Our current 
understanding of the maternal immune responses modulating human CMV transplacental 
transmission and the pathogenesis of cCMV is largely limited by the absence of animal models for 
human cCMV. 
 
Addressing these gaps, we have developed a unique experimental system of ex vivo viral infection in 
native human placental tissues, recapitulating the authentic events of viral infection and immune 
responses at the maternal-fetal interface. Further combining these models with studies in patients’ 
clinical amniotic fluid samples, linked to well-defined clinical data, we have revealed previously 
unknown immune correlates of protection, and discovered new prenatal biomarkers which can 
predict the severity of disease in the fetus and the newborn. 
 
The findings could guide personalized treatment of CMV-infected fetuses and newborns, advancing 
prenatal and neonatal care. The identified correlates of protection, combined with data derived from 
our recently implemented cCMV universal newborn screening, will inform the development of 
vaccine against CMV. 

  



 

Discrimination of primary and non-primary CMV infections 

Dr. Daniele Lilleri1, Andrew Hederman2, Arnaud Marchant3, Margareth Ackerman2 

 
1Fondazione IRCCS Policlinico San Matteo, Italy, 2 Thayer School of Engineering, Dartmouth College, 
3European Plotkin Institute for Vaccinology, Université libre de Bruxelles 
 
Background and aims. The role of maternal pre-conception immunity in preventing congenital 
cytomegalovirus infection is debated, although pre-conception immunity provides at least a partial 
protection against non-primary maternal infection and vertical transmission. In the absence of pre-
conception serological screening, discrimination between primary and chronic infections, and timing 
of maternal infection, may be problematic in some circumstances, due to long-term IgM persistence, 
abnormal avidity maturation, and intermittent DNAemia. Moreover, there is no reliable parameter 
for diagnosis of non-primary infection. Therefore, further research on humoral responses to primary 
and chronic CMV infection during pregnancy is needed. 
 
Methods. By taking advantage of well-characterized cohorts, systems serology tools were applied to 
dissect antibody responses to CMV infection in primary or chronic infection. 
 
Results. Differences were observed in IgA and FcγR-binding antibodies, as well as in IgG subclasses. In 
particular, IgG3 toward tegument antigens decreased over time, as typical of viral infections, while 
IgG3 directed to envelope glycoproteins (pentamer complex and gB) were lower during acute and 
greatest during chronic infection. Machine learning classified primary or chronic infections with high 
accuracy, and was able to define time since infection. 
 
Conclusions. Novel aspects of antibody responses to CMV may help improving the diagnostics of CMV 
infection during pregnancy. 
 
  



 

CMV, the “Salivary Gland Virus”, induces surprising perturbations in the 
neonatal orpharyngeal microbiome and proteome in Infants with cCMV 
infection 

Ms. Stephanie Rutschke1, Prof. Mark Schleiss1, Dr. Andres Gomez1, Dr. Tim Griffin1, Mr. Mark 

Blackstad1, Dr. Mark Herzberg1 

 
1University of Minnesota, United States 
 
Background: In a universal congenital CMV (cCMV) screening project in Minnesota, 23,644 infants 
were tested, and 87 (0.37%) had confirmed cCMV infection. The sensitivity of saliva-based PCR 
screening was 95%. Despite normal cranial ultrasonography, ophthalmologic, and audiologic 
evaluation, and laboratory assessment, some infants with asymptomatic cCMV nonetheless 
eventually exhibit developmental issues, but there are no predictors of which asymptomatic infants 
will develop sequelae. This underscores the need for reliable prognostic biomarkers. These studies 
therefore aimed to use stored saliva swabs from PCR+ infants with cCMV to study the microbiomes 
associated with cCMV infection as a potential biomarker predictive of disease outcome. 
 
Objective: These studies sought to examine the saliva microbiome of cCMV positive newborns, and 
negative control group (uninfected) infants. We hypothesized that cCMV would be associated with 
perturbation of the oropharyngeal bacteriome, mycobiome and proteome compared to controls. 
 
Design/Methods: Using stored saliva swabs from the newborn screening study, DNA from cCMV 
cases (5) and controls (6) was extracted. Saliva samples were profiled through 16S rRNA and ITS 
amplicon sequencing in tandem with LC-MS/MS proteomics. Open source bioinformatic tools were 
used to process and analyze microbial sequence reads and spectral data. 
 
Results: Oral bacteriomes from cCMV-negative infants were significantly discriminated from those of 
infants with cCMV, demonstrating greater bacterial richness (Shannon index) and significantly less 
intra-individual variation (P<0.05). CMV-uninfected controls showed significantly higher abundance 
of commensals such as Collinsella aerofaciens, Propionibacterium acnes, and Roseburia faecis, 
among others. Impact of cCMV on the saliva mycobiome was less clear. Over 1000 human and 148 
bacterial proteins were identified, with innate immune and related proteins overrepresented in the 
healthy infant controls (cCMV-), compatible with an immunosuppressive/immunoevasive impact of 
cCMV. 
 
Conclusions: CMV infection of the infant salivary gland in utero may alter the expression of host 
immune response proteins, while significantly impacting local bacterial communities, contributing to 
dysbiosis. Dysbiosis in the newborn is known to contribute to neurodevelopmental injury. 
Conceivably, the altered saliva bacteriome induced by cCMV could be related to the 
neurodevelopmental sequelae observed in some infants, highlighting the usefulness of the salivary 
microbiome and proteome as promising potential prognostic biomarkers of cCMV. 
 
  



Cytomegalovirus induced hearing loss: a human stem cell derived inner ear 
organoid model 

Ms. Lucia Grijpink1, Mr. Wouter Van der Valk2,3, Dr. John De Groot2, Dr. Heiko Locher2,3, Dr. Ann 
Vossen1 

 
1LUCID Medical Microbiology and Infection Control, Leiden University Medical Center, Leiden, the 
Netherlands, 2Department of Otorhinolaryngology and Head & Neck Surgery, Leiden University 
Medical Center, Leiden, the Netherlands, 3The Novo Nordisk Foundation Center for Stem Cell 
Medicine (reNEW), Leiden, the Netherlands 
 
Cytomegalovirus (CMV) infection is the most important non-genetic cause of congenital hearing loss, 
yet the pathogenic mechanism remains elusive. Given the species specificity of CMV, conventional 
animal models offer limited insights. Therefore, there is a need for a human disease model. In this 
study, inner ear organoids (IEOs) derived from human-induced pluripotent stem cells (hiPSCs) were 
used to simulate infection of the fetal inner ear.  
 
HiPSCs were directed to differentiate into IEOs and cultured for 75 days, resembling the human inner 
ear in the first trimester. IEOs were cut into 300 µm sections using a vibratome and inoculated with 
10⁴ pfu of two different CMV strains, TB40e-GFP or AD169. After overnight incubation, a full medium 
change was performed. IEOs were cultured for 7 or 21 days post-inoculation, after which they were 
fixed using 4% buffered formaldehyde. Medium was sampled and changed every 3 days. 
Immunofluorescent staining for CMV proteins and relevant inner ear proteins was performed to 
identify and ascertain infected cell types and anatomical structures of the IEOs.  
 
There was a gradual increase in GFP signal visible and PCR analysis of the supernatant revealed an 
increasing viral load after the inoculum was removed, suggesting a productive infection. CMV-
infected cells were identified in the inner ear cells, predominantly affecting the non-sensory 
epithelial cells and the mesenchymal cells surrounding the otic vesicles. Several infected hair cells 
and neurons were observed.  
This is the first description of CMV infection of human inner ear organoids. The results resemble the 
limited number of autopsy studies in which infection of mainly non-sensory epithelial cells and 
occasional infection of hair cells and neurons was described. This organoid model may be used for in-
depth pathogenic investigations or serve as a platform for pre-clinical trials assessing therapeutic 
options.  
 
  



Session 2. Vaccines – primary prevention 
 

CMV vaccines 

Prof. Michael McVoy1 
 
1Virginia Commonwealth University, USA 
 
As we begin a sixth decade of CMV vaccine research, there are reasons for optimism. Two candidate 
vaccines have achieved modest efficacy in phase 2 trials, and in a major milestone, a third candidate 
is now undergoing phase 3 evaluation. The first candidate vaccines were live attenuated and based 
on strains AD169 or Towne. The focus then shifted to glycoprotein B (gB) subunit vaccines. In phase 2 
trials the gB/MF59 vaccine was the first candidate to show protective efficacy, albeit moderate 
(~50%). Nevertheless, these studies demonstrated that immunization can impact CMV’s natural 
history and set a benchmark for improvement. Discovery of the pentameric complex (PC) and 
demonstration that it elicits extraordinarily potent neutralizing antibody responses (albeit limited to 
certain cell types) drove inclusion of the PC in the next generation of vaccines. The Merck V160 
vaccine, a replication-defective PC+ variant of strain AD169, was the first candidate to elicit both 
fibroblast and epithelial entry neutralizing antibody responses comparable to those of natural 
infection. However, it’s moderate efficacy calls into question whether neutralizing antibodies are 
necessary or sufficient for an efficacious vaccine. If the answer is “yes”, then the moderna mRNA-
1647 vaccine, encoding both gB and PC, may be successful, as it induces fibroblast neutralizing 
responses equivalent to natural infection and epithelial responses 20-fold higher than natural 
infection. Interest has also increased in antibodies with non-neutralizing effector functions. Post hoc 
analyses of sera from the gB/MF59 trial suggested that antibodies that mediate cellular cytotoxicity 
or phagocytosis correlate with protection from primary infection; additional targets that robustly 
mediate these functions have been identified as potential vaccine immunogens. Other studies have 
explored viral-vectored vaccines or vaccines targeting viral immune evasins. Lastly, resolution of the 
prefusion conformation of gB has reinvigorated the gB-based subunit approach, and new candidate 
vaccines based gB stabilized in its prefusion conformation may be on the horizon. Although the 
critical question “what are the correlates of immune protection?” remains elusive, several phase 2 
and 3 trials are in progress and poised to deliver answers. Regardless of their outcomes, the results 
will move us closer to obtaining an effective vaccine.  
  



Mathematical modelling to predict vaccine efficacy in high CMV 
seroprevalence countries 

Sonia Gazeau1,2, Catherine Byrne3, Daniel Coombs4, Renato Calabro Calheiros5, John Diaz-Decaro5, 
Colin Kunzweiler5, Morgan Craig1,2, Soren Gantt1,2 

 
1Université de Montréal, Montreal, Canada, 2Sainte-Justine University Hospital Azrieli Research 
Centre, Montreal, Canada, 3Fred Hutchinson Cancer Center, Seattle, USA, 4University of British 
Columbia, Vancouver, Canada, 5Moderna, Cambridge, USA 
 
Background: CMV vaccines tested so far have been modestly protective against primary infection. 
Although newer candidates may be more effective, it is unclear what vaccine characteristics are 
required to effectively prevent congenital CMV infection (cCMV). Mathematical modelling is a 
powerful tool to understand the impact of different vaccines and vaccination strategies. For example, 
in a low CMV seroprevalence, our model predicted that the greatest reduction in cCMV would result 
from vaccinating 2-month-old children. However, it remains unclear whether this would hold true in 
a high CMV seroprevalence setting, where most cCMV is due to non-primary maternal infection (i.e., 
viral reactivation or reinfection) during pregnancy.  
 
Methods: We adapted our stochastic, agent-based mathematical model to a high seroprevalence 
setting by fitting data from Brazil, and tested two hypothetical CMV vaccines: an ideal vaccine that 
confers life-long immunity against infection or reinfection, and a vaccine that provides protection 
equivalent to that of natural CMV immunity. The impacts of these vaccines on population rates of 
cCMV were modeled using different target vaccination ages. We additionally performed sensitivity 
analysis to quantify how viral reactivation impacts the predicted efficacy of these scenarios. 
 
Results: We found that a vaccine that is only as effective as natural immunity is highly efficacious if 
given to 2-month-olds, reducing up to 95% of cCMV cases after 50 years. Sensitivity analysis indicated 
that, in addition to protection against CMV acquisition, vaccine protection against viral reactivation 
further decreases cCMV cases. However, our model predicted that vaccinating adolescents or adults 
in Brazil is less effective than in the low seroprevalence setting and would have a negligible overall 
impact on cCMV. 
 
Conclusions: Our results suggest that vaccinating infants in high (as well as low) seroprevalence 
settings would substantially reduce cCMV cases over time. In contrast, vaccination during 
adolescence or adulthood is far less effective. In particular even a vaccine that is less effective than 
those studied in clinical trials to date is predicted to be highly beneficial. This study underlines the 
importance of mathematical modelling for guiding CMV vaccine development and implementation 
and provides evidence that we can substantially reduce the global burden of cCMV. 
  



Development of second-generation replication-defective vaccines for 
protection against congenital cytomegalovirus Infection 

Prof. Michael McVoy1, Prof. Mark Schleiss2, Prof. Craig Bierle2, Dr. Claudia Fernández-Alarcón2, Dr. 
Kanokpan Tsriwong2, Dr. Jian Ben Wang1, Prof. Adam Geballe3 

 
1Virginia Commonwealth University, Richmond, United States, 2 University of Minnesota, 
Minneapolis, USA, 3Fred Hutchinson Cancer Research Center , Seattle, USA 
 
Although the replication-defective (RD) V160 cytomegalovirus (CMV) vaccine is safe and 
immunogenic, its protective efficacy against primary CMV infection is suboptimal. To optimize the 
design of 2nd-generation RD vaccines, guinea pig cytomegalovirus (GPCMV) RD vaccines were 
constructed and tested in the guinea pig congenital infection model. Similar to V160, essential viral 
proteins GP51 or GP52 were fused to a Shield-1-modulated destabilization domain (DD) to generate 
viruses GP51-DD or GP52-DD, respectively. In vitro replication of GP52-DD was profoundly Shield-1-
dependent, whereas GP51-DD replication was delayed but not reduced in the absence of Shield-1. 
Following immunization of 14 GPCMV-seronegative dams with either GP51-DD or GP52-DD, only one 
animal in each group exhibited low level viremia (1x10⁴ genome copies/mL), while higher viremia 
(1.6x10⁵ genome copies/mL) was observed in all 14 animals immunized with replication-competent 
SG-GPCMV. Neutralizing and GPCMV-specific antibody responses induced by all three vaccines were 
similar with respect to kinetics and magnitude, and all three exhibited avidity maturation between 
doses. Immunized dams were mated and challenged during pregnancy with SG-GPCMV. All three 
vaccines prevented in utero transmission with 91% of pups born to mock-immunized dams PCR-
positive for viral DNA in blood, lung, liver, or spleen, vs 5% or 6% of pups born to GP51-DD- or GP52-
DD-immunized dams, respectively, and no evidence of pup infection in SG-GPCMV-immunized dams. 
These results confirm that replication in vivo is not critical for a successful whole virus vaccine and 
suggest that GP52-DD can serve as a basis on which to optimize RD vaccine design. To more closely 
emulate V160 we have constructed virus GP122/52-DD, in which DDs are fused to IE1 and IE2 
proteins in addition GP52. However, as degradation of IE1/IE2 may restrict expression of important 
late viral antigens and thereby impair immunogenicity, a second virus, GP56/52-DD, has been 
constructed in which DD is fused to two late proteins, GP56 and GP52. Additional modifications to 
enhance expression of critical viral immunogens are planned. By demonstrating that such 
modifications enhance immunogenicity and protective efficacy beyond that of GP122/52-DD, these 
studies will inform and support the application of similar enhancements to 2nd-generation human 
CMV RD vaccines 
  



 
 

Cytomegalovirus (CMV) awareness and risk reduction in a high-risk 
pregnant cohort 

Prof. Karen Fowler1, Prof Shannon Ross1, Prof William Britt1, Prof Suresh Boppana1 
 

1University Of Alabama At Birmingham Heersink School Of Medicine, Birmingham, United States 
 
Background and Aims: Most women have never heard of congenital cytomegalovirus (cCMV) or how 
to prevent possible CMV exposures that may result in infection. In a high-risk, primarily seropositive 
pregnant population, we assess whether a behavioral intervention is feasible and acceptable, 
whether their knowledge about CMV and cCMV risks increases, and whether increased knowledge 
and behaviors could lower CMV exposures and CMV infections during pregnancy. 
 
Methods: Pregnant women are being recruited into an ongoing CMV behavioral intervention study 
following their first prenatal visit, and 350 women (14 – 39 years) have been randomized to either a 
CMV prevention intervention (PREV) or a control intervention (CONT) to date. Pre- and post-
intervention CMV knowledge and risk behaviors are assessed via questionnaires in both groups. 
Blood, saliva, urine, and vaginal specimens are collected at enrollment, 6, and 12-week visits, along 
with mailed self-collected saliva and vaginal specimens at 3, 9, and 16 weeks. Nonprimary infection is 
defined as the detection of CMV-DNA in bodily fluids in a woman with preconception immunity. 
 
Results: The cohort is 77% CMV seropositive, and 28% had a nonprimary infection during pregnancy. 
94% of the women with nonprimary infections care for or live with young children. Primary infections 
(CMV-IgM & viral shedding) were identified in 1.5% at enrollment; all had exposure to young 
children. Only 10% (95% CI, 7.1 – 13.6%) of the women had ever heard of cCMV at study enrollment. 
Post-intervention, the mean correct CMV knowledge (possible scale 0 – 17) was 14.1 ± 3.1 in the 
PREV group compared to the CONT group (7.7 ± 3.9, <0.0001). Also, post-intervention, the PREV 
women reported significantly lower saliva-sharing risk behaviors, including kissing a child on the 
mouth (31% vs. 12%, <0.0001), sharing food (48% vs. 19%, <0.0001), and not washing their hands 
after feeding or wiping a child’s face (40% vs. 25%, 0.005) compared to pre-intervention. Most 
women (65-75%) in the study indicate beliefs and confidence in performing CMV prevention 
behaviors. 
 
Conclusions: Nonprimary infections occurred in women with exposure to young children. This 
intervention demonstrates acceptability, and decreasing CMV risk behaviors in pregnant women is 
possible.  
 
  



 
 

Update on the CMV Transmission and Immune Tracking (TransmIT) Study  
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Background and Aims 
Congenital CMV (cCMV) infection is a leading cause of neurodevelopmental disabilities. Exposure to 
young children during pregnancy is a significant risk factor. Previous studies used conventional 
methods to examine CMV transmission in large group care settings, and now more advanced 
approaches can be explored. UMass Chan Medical School and Moderna, Inc. initiated a research 
collaboration in March 2021 to create the CMV Transmission and Immune Tracking (TransmIT) Study. 
The study aims to: 1) create a network of research childcare centers, 2) increase CMV knowledge 
among families and staff, 3) understand CMV transmission patterns between children and staff, and 
4) identify virologic and immunologic parameters associated with reduced viral shedding in saliva and 
urine. 
 
Methods 
The study has two stages. Stage I has focused on development of key infrastructure components, 
including a research network of childcare centers, digital study platform, robust data management 
systems, human ethics approvals, and clinical workflows, and experimental pipelines for CMV PCR 
and culture. A Community Advisory Board of local partners including parents has been recruited to 
inform study design and process improvements. Stage II will concentrate on longitudinal sample 
collection and data analysis to examine CMV transmission and identify markers of reduced viral 
shedding.  
 
Results 
The current childcare center network (n=11) was recruited from the Worcester, Boston/Cambridge, 
and MetroWest study regions. Fifty-three children ages 6-36 months have been enrolled (24 [45%] 
female). Of 42 demographic surveys returned to date, 26 (62%) participants are non-white (1 
unknown). Nineteen CMV education sessions have been held (14 for staff and 5 for families). 
Preliminary data shows that prevalence of CMV DNA in saliva among children is 79% (37/47) and 
most are culture positive. Operationally, robust community engagement practices and a diverse 
Board have been critical features to optimize partnerships with centers and families.  
 
Conclusions 
Highlights and lessons learned from the CMV TransmIT Study collaborative design process will be 
shared. Our work demonstrates the feasibility of large-scale CMV transmission studies in community 
childcare settings. Experience and data from this study will inform future research and interventions 
to reduce the risk of congenital CMV infection. 
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Background and aims: We evaluated the possibility to use cell-free DNA (cfDNA) whole genome 
sequencing data generated for noninvasive prenatal testing (NIPT) for the detection of CMV, to 
identify active maternal CMV infections in the first trimester of pregnancy. 
 
Methods: Coded raw cfDNA-sequencing data from 204,818 unselected pregnant women were 
reanalyzed for the presence of CMV-cfDNA fragments. Diagnostic microbiological tests were 
performed on a subset of both CMV-cfDNA-positive (n=112) and -negative samples (n=127). cfDNA 
sequencing data of nine other pregnant women, who presented in the 2nd/3rd trimester with 
severely affected CMV-infected fetuses, were additionally analyzed.  
 
Results: In 0.94% of the samples CMV-cfDNA fragments were detected, mostly with low viral levels. 
Of the subset of 112 positive samples, 22 showed a relatively high CMV-cfDNA load. Serology testing 
suggested a recent primary infection (PI) in 16/22, a past infection in 5/22 and 1/22 was 
seronegative. In 16/90 samples with low viral levels, serology data indicated recent PIs too (73/90 
past infections and 1/90 seronegative). Recent PIs were not seen in the 127 CMV-cfDNA-negative 
samples. In 5/9 additional women, only cfDNA data generated between 11-13 weeks could be 
analyzed: in all of these CMV-cfDNA was detectable, albeit at low levels. In 2/9 women, only data 
generated at the time of diagnosis of an affected fetus were available, with high levels in both cases. 
Of one woman, data from the first trimester, at diagnosis and directly after birth were available: the 
level at diagnosis was considerably higher than in the first trimester, and sharply decreased directly 
after birth. 
 
Conclusions: CMV-cfDNA fragments can be detected in NIPT data. High CMV-cfDNA levels correlated 
well with recent PIs, but these were also seen in samples with low levels. More studies are needed to 
determine the clinical relevance of the CMV-cfDNA level at this stage of pregnancy. The first 
trimester data of the nine additional women indicate that women with low CMV-cfDNA levels should 
be regarded as at risk for maternal-fetal transmission with severe consequences. Data obtained in 
the 2nd/3rd trimester and after birth suggest that the level in maternal blood might also be related 
to placental release. 
 
  



Ethical aspects of screening 

Dr. André Krom1 

 

1Leiden University Medical Center, The Netherlands 
 
No abstract available 

 

  



Assessing and improving congenital cytomegalovirus (cCMV) surveillance 
through the Surveillance for Emerging Threats to Pregnant People and 
Infants Network (SET-NET) 
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Background:  
In the United States (U.S.), as of 2022, ten states were conducting cCMV surveillance; however, most 
identified <10% of expected cCMV infections annually and reported challenges in long-term data 
collection. During 2022-2023, CDC funded five states, with or without cCMV screening strategies, to 
pilot pregnant person-infant linked cCMV surveillance through SET-NET. We describe findings from 
the first year. 
 
Methods:  
States reported on surveillance methods and evaluated the simplicity, acceptability, and timeliness of 
cCMV surveillance. Throughout the pilot, states shared how surveillance was being 
developed/enhanced. Information was collected through semi-structured questionnaires and verbal 
updates. 
 
Results:  
At the start of the pilot, three states were conducting surveillance, identifying cases through state-
wide targeted hearing screening (Utah) or diagnostic codes (New Jersey, New York). Two states 
began surveillance during the pilot, identifying cases through universal screening (Minnesota) or 
targeted hearing screening (Iowa).  
 
All five states could classify cCMV cases based on laboratory results by the end of the pilot. Data 
elements available for cases varied by state, with pregnancy outcome and birth data most complete 
compared to follow-up data. Utah was the only state collecting infant follow-up data though not 
systematically. Multiple data sources and complex/unstandardized abstraction processes made data 
collection challenging. Statutes that mandate reporting of cCMV laboratory results and provide public 
health authority for data collection (e.g., the communicable disease rule) were essential for reporting 
compliance, timeliness, and in some jurisdictions, the collection of case data (e.g., clinical 
presentation, maternal information). 
 
Piloting states led efforts for developing standardized case definitions for cCMV infection and 
disease; states who implemented the definitions prior to enactment (January 2024) have generally 
reported them to be feasible and acceptable.  
 
Conclusions: 
The cCMV surveillance pilot through SET-NET has successfully established key partnerships among 
participating states and with CDC, supporting the development of surveillance methods. Defining 
optimal strategies for case ascertainment, standardizing infant follow-up, and submission of case-
level data will be key activities in the second year. Findings from multi-state surveillance data may 
inform newborn screening policy, and evaluation of future interventions to prevent cCMV-associated 
disabilities. 
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Background 
 
Diversity is located in specific areas of the cytomegalovirus (CMV) genomes, but even the conserved 
part of the genome shows polymorphisms that segregate geographically. CMV also shows a high level 
of intra-host diversity with different viral populations within the same host. We aim to study the 
inter-host and within-host genomic diversity according to the type of maternal infections and 
samples. 
 
Methods 
 
From 2011 to 2024, we identified maternal and neonatal samples with a CMV DNA load > 4 log cp/ml 
for whole genome sequencing using an Illumina platform. A Neighbor-net split phylogenetic network 
analysis was undertaken to assess the distance. Multiple viral populations were investigated with 
HaROLD, a tool for reconstructing haplotypes. Multidimensional scaling was used to analyze the 
conserved portion of the genome along with 13 European, African, and Asian GenBank sequences to 
identify the geographic origin. 
 
Results 
 
18 amniotic fluids (AF), 9 saliva, 3 chorionic villus samples (CVS), and 1 maternal blood were 
sequenced from 28 patients in the context of maternal primary infection (PI, 74%) or non-primary 
infection (NPI, 26%). Most samples (n=29) showed low within-host diversity. Two samples (one 
maternal blood and one CVS from 2 patients) displayed higher variability compared to the others; the 
reconstructed haplotypes, however, clustered very closely together in the phylogenetic network, 
suggesting these were not mixed infections, but rather multiple viral populations derived from the 
same strain. 
Of the 26 different genomes, 15 clustered with European GenBank strains, 8 with African strains, and 
3 were possibly hybrid strains. Samples were paired in 5 cases: CVS associated with AF (n=3) and AF 
associated with saliva at birth (n=2). All the CMV genomes of the paired samples clustered together. 
Also, the strains from samples (blood and AF) collected from two sisters with maternal infection (PI 
and NPI) diagnosed 4 weeks apart clustered separately (Africa and Europe). 
 
Conclusion 
 
Low within-host genetic diversity was observed in AFs and saliva in both maternal PI or NPI. Paired 
samples from different samples/compartments from the same patient clustered together. Most 
genomes clustered either with European or African GenBank sequences, except for 3 hybrid 
sequences.  
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Background: Targeted testing in premature infants <21 days has two benefits: (1) timely 
identification of congenital cytomegalovirus (cCMV), and (2) easy differentiation between cCMV and 
postnatal cytomegalovirus (pCMV). We present the findings of a clinical audit of targeted screening 
for cCMV in infants <30 weeks gestational age. 
 
Methods: A guideline was introduced in 2015 recommending infants born <30 weeks gestation 
should be screened for CMV (saliva swab or urine) within 48 hours, or at least 21 days, of birth. We 
retrospectively collected data for two audits using electronic patient records for all infants born from 
June 2016 to October 2019, and November 2019 to October 2023 to assess adherence to, and the 
clinical impact of this guideline. 
 
Results: 77% (899/1162) of infants <30 weeks were screened for CMV during admission. 62 infants 
had a positive CMV test, a combined prevalence of cCMV and pCMV of 5.3% (62/1162). The median 
age of detecting CMV was 45 days (IQR 35-60.5). 66% (605/910) of inborn infants were screened 
within 48 hours of birth and 73% (852/1162) within 21 days. This increased from 58% (326/562) to 
88% (526/600) between audit periods. 9 cases of cCMV were identified (1.0%, 9/899). 6 were 
symptomatic. 67% (6/9) received treatment. 53 cases of pCMV were detected, a rate of 5.9% 
(53/899). 49 infants were symptomatic, with bone marrow suppression (78%, 38/53), sepsis-like 
syndrome, respiratory symptoms, gastrointestinal symptoms and/ or hepatitis. 34% (18/53) received 
treatment. CMV infected preterm infants (cCMV and pCMV combined) were more likely than CMV 
uninfected preterm infants to be of younger gestational age (mean 25+2 [22+6-29+4] vs 26+5 [22+0-
29+6] weeks, unpaired t-test p=0.0001), and lower birth weight (710g [400-1300] vs 882g [370-1755], 
p=0.0001). 
 
Conclusions: Screening of premature infants <30 weeks within 21 days of birth will increase 
identification of cCMV. Screening may identify asymptomatic infants who would not receive 
treatment, but would allow monitoring of hearing and development with early intervention if 
required. Screening on admission helps differentiate between cCMV and pCMV. Not all infants were 
screened, and although this improved, we could improve further. We have planned teaching sessions 
and posters and will reaudit. 
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BACKGROUND: Dried blood spots (DBS) are convenient for universal congenital CMV infection 
(cCMV) screening in part because of existing newborn screening program laboratory infrastructure. 
However, CMV PCR of DBS is insensitive compared to using liquid urine, the gold standard sample for 
diagnosing cCMV. The objective of this pilot study was to evaluate the use of PCR on stored urine 
dried on filter paper (UFP) for the diagnosis of cCMV. 
 
METHODS: In the province of Quebec (Canada), parents are instructed to collect their newborn’s 
urine on filter paper at 21 days of age, and mail the dried specimen to the Provincial Neonatal Urine 
Screening Program for metabolic testing. These UFP are stored at -20⁰C for up to 5 years. Parents of 
children with confirmed cCMV followed at the Centre d'infectiologie mère-enfant in Montreal (2018-
2023) were consented to retrieve their child’s newborn UFP for retrospective CMV testing. A single 
3mm punch was used for CMV PCR, using techniques validated by the US Centers for Disease Control. 
 
RESULTS: UFP stored for a median of 18 months (range 2 to 67) were successfully retrieved for 31 
children with confirmed cCMV. Cases had been identified due to maternal seroconversion during 
pregnancy (n=7) or hearing loss or other symptoms suggestive of cCMV (n=24). At the time of 
diagnosis (median 3 days of life, range 0-16), liquid urine CMV PCR was positive with a median viral 
load of 3.4 x10⁶ copies/ml (range 1.9x10⁴ to 5.1 x 10⁷). Among the 12 newborns who did not receive 
antiviral treatment, 12/12 (100%) tested positive by PCR on stored UFP (95% CI 0.74 -1.00). However, 
among the 12 newborns with antiviral treatment initiated after 7 days of life (range 9-26 days), 11/12 
(92%) were positive, and of those treated within the first week of life (range 0-7 days), only 3/7 (42%) 
were positive by UFP CMV PCR.  
 
CONCLUSIONS: UFP appears to be a promising sample type for cCMV screening and merits further 
validation. Although newborn UFP are not routinely collected outside Quebec, the process is feasible 
and could take advantage of newborn screening infrastructure currently in place for DBS testing.  
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Introduction: Congenital cytomegalovirus (cCMV) infection has been associated with 
neurodevelopmental disorders. Symptomatic cCMV neonates are at greater risk of 
neurodevelopmental impairments (NDI) while data about the risk of NDI in asymptomatic children 
are scarce. The primary objective of the present study is to evaluate the neurodevelopmental status 
of children with asymptomatic cCMV infection. 
 
Methods: We assessed prospectively a cohort of asymptomatic cCMV children defined according to 
the ESPID definition (2017). We classified cCMV children as neonates with findings (cCMV2) and 
without findings (cCMV3) according to the clinical and laboratory evaluation post cCMV diagnosis. 
We included only children assessed prospectively from the age of 12-36 months (mean age 19.16;+/-
10.05months) since this age range is critical for early NDI diagnosis. Neurodevelopmental assessment 
was performed using the Bayley 3rd edition, a standardized assessment tool which was administered 
by a developmental pediatrician. Classification of cognitive, language and motor deficits into mild, 
moderate and severe was determined according to the predefined cut-off values of the instrument. 
Demographic and clinical characteristics of all children were recorded.  
 
Results: Fifty-one children were included in the study (16 cVMV2 and 35 cCMV3). Overall, 
neurodevelopmental impairment (NDI) was present in 20/51 (39.2%) (43.8% cCMV2, 37.1% cCMV3, 
p>0.05) of which 11 required intervention (speech and occupational therapy). However, only 8 
children (15.7%) presented with severe NDI while 3(5.9%) and 9(17.6%) children presented with 
moderate and mild NDI respectively. Children with NDI versus those without were more frequently 
male (60% vs 29%, p=0.028, respectively). In a subgroup analysis of NDI children, we observed that 
cCMV2, when compared to cCMV3, were more likely to present with receptive language impairments 
(p=0.048) despite the absence of sensorineural hearing loss. In multivariate analysis, male gender 
was associated with NDI(OR=5.92;95%CIs: 1.34- 26.1, p=0.019). 
 
Conclusion: In the present study, approximately 40% of asymptomatic cCMV children present NDI. 
Importantly, cCMV2 children displayed receptive language delay more frequently than cCMV3. Our 
results highlight the need for neurodevelopmental monitoring in asymptomatic cCMV in order to 
prevent learning disabilities which are linked to early language disorders. Future longitudinal studies 
in larger samples are warranted in order to be confirmed these findings. 
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Introduction. Since December 2020, Valaciclovir (VACV) has been used as standard care for the 
prevention of congenital infection (cCMV) in Italy. This study aimed to evaluate the outcome of 
pregnant women with primary CMV infection (PI) acquired in the periconceptional period or early 
pregnancy, treated and non-treated with VACV and the effect of treatment on the replication of 
HCMV and on the serological parameters. 
 
Method. Twenty-seven women with PI treated with VACV for at least three weeks, were enrolled and 
clinically followed up. At 1, 2, 3 and 6 months post infection, the following samples were collected: 
EDTA-blood for detection of HCMV-DNA, serum, and on sixteen also saliva and vaginal swabs and 
urine. Women treated within 6 weeks from onset of infection were considered.  
Thirty-one pregnant women with PI were analysed as control group.  
 
Result. At amniocentesis, 11/31 (35%) control women transmitted the infection to the fetus, vs 1/17 
(6%) VACV-treated women, (ten did not undergo amniocentesis; p=0.034). Conversely, we observed 
a similar rate of transmission at delivery (35% in control and 36% in treated group). A significant 
reduction in CMV-DNA in blood was observed at 2 and 3 months post infection in treated women 
(p=0.023 and p<0.001 respectively). Instead, no major reduction in the shedding of CMV in different 
body fluids was observed. Moreover, no significant difference was observed in HCMV-IgG, and IgG 
avidity between treated and non-treated women. HCMV-IgM were lower in treated women even 
before the start of treatment. 
 
Conclusion. As expected, a reduction in the rate of cCMV was observed in treated women. A 
significant reduction in the level of CMV-DNA in blood was also observed in treated women. 
Treatment did not affect serological parameters.  
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Background and Aims 
 
Evidence indicates that the risk of major sequelae of congenital CMV (cCMV) infection is limited to 
maternal primary infection (MPI) during the first trimester of pregnancy. The aim of our study is to 
refine the period at risk of sequelae of cCMV infection, using a logarithm model to date MPI. 
 
Methods 
 
Among the children with sequelae following MPI during pregnancy we calculated the date of MPI 
using CMV serology. If positive IgM was associated with negative IgG (IgM+/IgG-), we estimated the 
date of MPI 10 days earlier. In case of seroconversion, MPI was estimated at the mean date between 
IgG-negative and IgG-positive serum. In other cases, we dated the MPI using a logarithmic model and 
IgG avidity Vidas. This model was trained on 208 cases of MPI for which the date of MPI was known 
following positive IgM associated with negative IgG (IgM+/IgG-) or IgG seroconversion. 
 
Results 
 
69 children with cCMV related sequelae were identified. Precise dating was obtained for 61 (88%) of 
cases, using IgM+/IgG- results (26%), seroconversion (15%) or the logarithmic model (59%). Unilateral 
hearing loss (HL), bilateral HL and motor/intellectual retardation were identified in 43 (64%), 14 
(21%) and 15 (22%) cases respectively. 14 (23%), 30 (49%), 17 (28%) and 0 (0%) of the MPIs were 
dated before 2, 3 to 7, 8 to 12, and after 12 weeks respectively. No neurological sequelae or bilateral 
HL were associated with MPI after 10 weeks. No unilateral HL was associated with MPI after 12 
weeks.  
 
Conclusion 
 
In our study, the MPI occurred before 12 weeks in all and before 10 weeks in 90% of cases. No severe 
sequelae were observed following a MPI occurring after 10 weeks. These results could help refine the 
timing of CMV serological screening in the first trimester, and refine the targeting of prenatal and 
postnatal care, from secondary prevention of vertical transmission to long-term postnatal follow-up, 
based on risk assessment. 
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BACKGROUND 
Central Nervous System (CNS) involvement is the most severe manifestation of congenial CMV 
infection (cCMV) and it can present itself with a broad range of severity. Neonatal assessment of CNS 
damage with cranial ultrasound and brain magnetic resonance imaging (MRI) is pivotal for long term 
outcome prediction. In particular, brain MRI plays a fundamental role in defining site and type of CNS 
lesion and in orienting therapeutic choices. In order to offer a more objective system of classification 
of brain lesions in cCMV infection, several MRI scores were proposed, the most important beeing 
Alarcon Score. 
However, despite it’s high sensitiviy and specifity, this score remains poorly used in litterature and 
clinical practice. 
 
AIMS 
The aim of our study was to demonstrate a correlation between Alarcon MRI score and clinical 
outcome of a cohort of both asynotmatic and sympomatic patients with cCMV infection and to 
delineate Alarcon score potential in predicting negative neurodevelopemental and audiological 
outcome. 
 
METHODS 
We conducted a large monocentric retrospective study, considering all patients followed up in our 
center from 2005 to 2023. 55 children were considered for the study, with reevaluation and scoring 
of their MRI image following Alarcon Score. Subsequently, sensitivity and specificity for each score 
were calculated and logistic regression model correlating MRI score outcome and 
neurodevelopemental and audiological outcome was built. 
 
RESULTS 
The logistic regression model built in our study delineated that OR for neurological or audiological 
sequeale increases of 11.2 folds as the score value increases (p < 0.001). Considering 
neurodevelopemental and audiological outcome, the OR for negative outcome increases significantly 
as the score values increases (p < 0.001). Analysis of sensitivity, specificity and positive and negative 
predictive value showed a great rule out potential for score 0 and a great ability to identify 
neurological comprise for score 3.  
 
CONCLUSIONS 
The results of our study evidentiate the direct correlation between Alarcon MRI scoring system and 
the increased risk of developement of long-term sequalae for patients with cCMV infection, thus 
evidentiating it’s pivotal role in the management of these patients. 
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Background: Congenital cytomegalovirus (cCMV) is the leading cause of neurodevelopmental and 
hearing impairment from congenital infection. 25% of affected infants are at risk of long-term 
significant sequelae and could benefit from treatment. Functional exhaustion of T-cells, common in 
chronic infections, is reported in infants with severe cCMV disease, possibly due to upregulated T-cell 
inhibitory pathways (e.g., PD1 and CTLA4). Evidence of T-cell exhaustion might indicate the risk of 
long-term sequalae, thereby guiding treatment initiation. Immune checkpoint blockade might infer 
novel treatment strategies for cCMV. 
 
Methods: Immunophenotyping of infants with/without cCMV was performed on cryopreserved 
peripheral blood mononuclear cells (PBMCs), specifically measuring markers of exhaustion and 
functional responses. CMV ELISpot assays with/without PD1/CLTA4 blocking antibodies assessed 
CMV-specific immunity of infants against baseline clinical characteristics and investigated whether T 
cell exhaustion could be reversed.  
  
Results: PBMCs from 12 infants with cCMV and 6 CMV-uninfected controls (median age 6.5 weeks 
[IQR, 2.5-12]) were analysed. Infants with cCMV had higher levels of terminally differentiated T-cells, 
PD1 and T-bet expression, and were less responsive to PMA-ionomycin stimulation compared to 
CMV-uninfected controls. Furthermore, infants with cCMV demonstrated very low levels of cytokine 
release in response to CMV antigen stimulation. Although not significant, infants with mild 
symptoms, unilateral hearing loss, or born to mothers with primary infection during pregnancy 
showed higher CMV-specific cell-mediated immune responses and potential reversal of T-cell 
exhaustion upon PD1/CTLA4 blockade, compared to controls and those with severe manifestations.  
 
Discussion: Infants with cCMV had T-cell exhaustion inferred by high PD1 expression and low 
cytokine release, and only those with mild symptoms showed potential for recovery via immune 
checkpoint blockade. More testing with fresh PBMCs and longitudinal clinical outcome data are 
required to draw robust conclusions about the role of T cell exhaustion and CMV-specific immune 
responses on the evolution of long-term cCMV outcomes. 
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Background and Aims: Congenital cytomegalovirus (cCMV) infection is a major cause of sensorineural 
hearing loss during childhood. A beneficial effect of valganciclovir on hearing outcome is assumed 
but not unequivocally proven. The aim was to assess the effect of (val)ganciclovir on hearing 
outcome.  
 
Methods: This controlled trial presents multicentric data of the Flemish CMV registry (Belgium) 
collected over 16 years. Treated and untreated cCMV-infected children with a minimal 4-year 
audiological follow-up were included. Primary outcome was hearing evolution. Exact matching for 
risk factors of spontaneous hearing evolution was performed between the treated and untreated 
group. The average marginal treatment effect was calculated using a pooled regression model. 
 
Results: Of the 525 children, 98 (18.7%) were treated. Antiviral therapy did not significantly result in 
more hearing improvement (RR, 1.56; 95% CI, 0.48 to 4.93) or less hearing deterioration (RR, 0.89; 
95% CI, 0.61 to 1.25). Treatment of children with unilateral congenital hearing loss with valganciclovir 
for six weeks prevented contralateral late-onset hearing loss compared to untreated children (RR, 
2.49*10-8; 95% CI, 9.19*10-9 to 7.71*10-8). Similarly, late-onset hearing loss could be prevented in 
symptomatic children with bilateral normal hearing treated with ganciclovir for six weeks (RR, 
3.65*10-7; 95% CI, 2.16*10-7 to 6.21*10-7). Prolongation from six weeks to six months showed no 
beneficial effect on hearing improvement (RR, 4.61*10-8; 95% CI, 1.07*10-8 to 2.32*10-7), hearing 
deterioration (RR, 1.21; 95% CI, 0.43 to 2.25), or late-onset hearing loss (RR, 1.95; 95% CI, 0.63 to 
5.93). 
 
Conclusions: (Val)ganciclovir for six weeks prevented late-onset hearing loss. No additional benefit of 
a six-month therapy was found. These novel findings can aid in treatment decision making. Future 
studies with a larger sample size and investigation on the effect of valganciclovir on long-term 
neurological outcome are needed. 
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The association between congenital CMV (cCMV) and autism spectrum disorder (ASD) has been 
previously proposed in different studies, but there were some limitations due to sample size or lack 
of control groups. We aimed to describe the prevalence of ASD in patients with cCMV compared to 
non-cCMV patients in two large cohorts.  
 
A retrospective cohort study was conducted. One cohort consisted of children with cCMV, selected 
from the European registry cCMVnet. The second consisted of patients in whom cCMV was ruled out 
at birth through a neonatal screening program (saliva PCR) conducted at Hospital 12 de Octubre 
(non-cCMV-cohort). Children older than four years were included in both cohorts. Demographic 
information, blood tests, and imaging findings at birth and development of neurological 
abnormalities, SNHL, and ASD were collected.  
 
Among the 1477 children in the cCMVnet registry, 377 met inclusion criteria, and 250 non-cCMV 
children were randomly selected from the neonatal screening program database. Median follow-up 
duration was 67.8 [IQR:46.4,91.7] months in the cCMV cohort versus 83.4 [83.0,83.9] months. The 
prevalence of ASD in the cCMV-cohort was 7.7%, compared to 2.8% in the non-cCMV-cohort 
(p=0.018). cCMV children showed more motor impairment (12,3% vs 0%;p<0,001) and intellectual 
disabilities (18,1% vs. 1,2%;p<0,001) than children in the non-cCMV-cohort.  



 
Among children with cCMV, those who developed ASD were more frequently male (73.1% vs. 48.9%, 
p=0.03), had more diffuse white matter abnormalities in cranial MRI (27.8% vs. 8.2%;p=0.024), more 
epilepsy (16% vs 5.8%;p<0.001), more motor impairment (28% vs 11%;p=0,03), and more intellectual 
disabilities (52.4% vs 15.2%;p<0,001) than non-ASD cCMV children. There were no differences in 
cCMV children with and without ASD regarding physical examination, blood tests, and blood and 
urine viral loads at birth, or in other findings in imaging. 
 
We found a higher prevalence of ASD in children with cCMV than in children without cCMV. ASD in 
cCMV children is associated with other neurological impairments and with male sex. Diffuse white 
matter involvement at birth in children with cCMV was associated with a higher risk of ASD, but no 
other biological or imaging findings at birth were found to be linked to the development of ASD. 
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BACKGROUND AND AIMS  
Valganciclovir is the first choice drug recommended for the treatment of cCMV infection. Because of 
its toxicity, and the benefits of the treatment, there is a necessity for viral load careful monitoring. 
For complete safety of treatment, drug load should also be considered. This study aimed to assess 
the effective dose and safety of valganciclovir in patients with cCMV infection. 
 
METHODS  
Sixty-three infants diagnosed with cCMV have been treated with valganciclovir between August 2018 
and May 2024. Valganciclovir has been initiated with the beginning dose of 16 mg/kg every 12 hours. 
The effective dose was determined based on the therapeutic level of ganciclovir in the blood ( 0.5 – 
1μmol/ml before the intake, and 5 – 12 μmol/ml 2 hours after it). The viral load has been checked in 
every case.  
 
RESULTS  
The effective doses of valganciclovir were established between 32 to 72 mg/kg/day. Only for thirty 
infants (48%) the standard dose of 32 mg/kg/day was effective, Thirty-three (52%) infants required 
larger doses. In none of the cases analyzed was there a need to reduce the dosage. The transient 
interruption of the treatment because of drug side effects was necessary in eleven patients (17%). 
Five of them were treated with a dose over 32 (36-66) mg/kg/day, three among them had the 
treatment interrupted because of neutropenia, one because of anemia, and one because of rash. Six 
were treated with a dose of 32 mg/dL. n this group three patients had the treatment interrupted due 
to neutropenia, three due to anemia, in one a rash appeared, and in one an increased load of 
creatinine. 
After achieving the therapeutic level of ganciclovir, a significant viral load in the blood was still 
detected in three patients (5%). The case of overdosage was not observed. 
 
CONCLUSIONS 
A significant number of infants can require valganciclovir dosage over 32 mg/kg/day to achieve a 
therapeutic level of ganciclovir in the blood. In our study the frequency of neutropenia and anemia 
didn’t depend on the dosage of valganciclovir. Infants with significant viral load despite the 
therapeutic blood load of ganciclovir should be of particular concern. 
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Background 
The cCMVnet database is an European multicentre prospective cohort study, including 1475 children 
with cCMV since 2011. We aimed to study temporal changes in characteristics of cCMV children 
during periods P1(2011-2016) and P2(2017-2024). 
 
Methods 
We compared standard characteristics between pregnancies/children born before 31.12.2016(P1) 
and those born from 1.1.2017 onwards (P2).  
 
Results 
There were 1475 patients in the registry, 562 in P1 and 903 in P2. 
  
Prenatal period 
Amniocentesis was performed more often after 2017 (28.1% vs.19,1%, p<0.001), and earlier 
(24weeks vs.22weeks, p=0.002) in P2. Congenital CMV diagnosis was made during the fetal period 
significantly more often during P2 (12.8% in P1 vs.21.1%, p<0.001). 
 
Newborn period 
Physical examination at birth was more often found abnormal in P1(29.7% vs.19.5%, p=0.002). 
 



On ultrasonography, white matter abnormalities were less frequent after 2017 (3.1% vs.7.0%; 
p=0.002), with less periventricular cysts (5.7% vs.11.0%; p=0.001) and less intracranial calcifications 
(1.5% vs.7.9%;p<0.001). Hearing loss at birth was more frequent in P1 (37.2% vs.26.1%, p<0.001). 
 
Treatment 
Maternal treatment with immunoglobulins was more frequent in P1 (11.4% vs.7.6%;p=0.020), while 
valaciclovir treatment was more frequent in P2 (0.4% vs.10.7%;p<0.001). Proportion of children 
receiving antiviral treatment was higher in P1 (62.5%, vs.45.9% p<0.001). Isolated ganciclovir and 
valganciclovir treatment were more frequent in P1 (7.3% vs.2.7%;p<0.001), and P2 (43.9% 
vs.78.3%;p<0.001), respectively, while combined treatment was more common in P1 (48.8% 
vs.19.0%;p<0.001). The length of treatment with ganciclovir was shorter in P2 [14.0d (6.0-22.0) 
vs.18.0d (11.0-31.0);p=0.001], with longer use of valganciclovir [179.0d (122.0-183.0) vs. 161.0d 
(56.0-182.0);p<0.001]. 
 
Follow up  
Sequelae at 24 months of age were evaluated in 631 children, being more frequent in P1 (37.0% 
vs.25.0%) (SNHL; 31.2% vs.23.6% p=0.034, motor impairment; 15.8% vs.5.9% p< 0.001, and epilepsy; 
5.3% vs.1.3%, p=0.009).  
 
Conclusions  
We describe the changes observed in children born with cCMV in Europe over the past 14years. It is 
clear that in most recent years children are more oftenly diagnosed during the fetal period, are less 
likely to be born symptomatic, more likely to be treated with oral valganciclovir and have a better 
outcome. In children born post 2017, SNHL, motor impairment and epilepsy are less prevalent at the 
age of 24months.  
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Background: CMV encodes four viral G Protein-Coupled Receptors (vGPCR). US28, the best studied of 
these, plays multiple roles in viral pathogenesis. It masks circulating chemokines, favours viral entry 
and modulates reactivation and latency. Although less is known about UL33, it is required for 
replication in salivary gland in animal and in vitro models. Thus, UL33 may be important for CMV 
transmission given that spread to others often occurs through viral shedding in saliva. Interestingly, 
we found ul33 is the most variable of CMV vGPCR genes, which we hypothesize that results from 
selective pressure related to immune escape and/or tissue tropism. 
 
Aim and methods: To characterize the variability and the significance of ul33, we compiled 442 ul33 
sequences available on GenBank and from our cohort studies. The machine learning KANALYSER tool, 
a new method to predict discriminative k-mer in genomic and peptide sequences, was used to 
identify specific mutations. In association to a Hierarchical clustering based on Hamming distance, we 
clustered all the sequences. The NetMHCpan-4.1 application was used to predict the most likely CD8 
T-cell epitopes and their ability to bind specific HLA variants.  
 
Results: The set of 442 ul33 sequences are segregated into five genotypic clusters based on 65 
specific mutations. Well-known laboratory strains (Merlin, AD169, Toledo, Towne) were found in 
different group. No association was found between the genotypic clusters and clinical data. The 
majority of discriminative mutations were located in UL33 extracellular (ECD ; 71%) and 
transmembrane (TMD ; 25%) domains. Mutations are overrepresented in several epitopes predicted 
for CD8 T-cells and affect differently the MHC-I binding scores. 
 
Conclusions: Our in silico analyses suggest discrete ul33 clusters. Although an abundance of ECD and 
TMD variants could indicate humoral immune escape, we have yet to find evidence of UL33-specific 
antibody responses. However, CD8 T-cell responses against UL33 have been document, which is 
consistent with the variability observed in predicted MHC-I binding sequences. Functional studies are 
underway to better understand the importance of UL33 in CMV transmission and immune control. 
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Background and Methods. Human cytomegalovirus (HCMV) is a ubiquitous human pathogen of high 
clinical relevance. In terms of pathogenic determination, the regulatory factors of HCMV–host 
interaction play a crucial role, and recently we reported on relevance of the cellular peptidyl-prolyl 
cis/trans isomerase Pin1. Notably, Pin1 recognizes phosphorylated serine/threonine-proline motifs 
and regulates the structural conformation, stability and function of substrates. During HCMV 
replication, Pin1 coregulates viral nuclear egress by inducing site-specific rearrangements of the 
nuclear lamina through the cis-trans conversion of individual lamins. Moreover, we identified an 
interaction of viral proteins with Pin1 by coimmunoprecipitation (CoIP) and confocal imaging 
(colocalization). In particular, the viral DNA polymerase processivity factor pUL44 engages with Pin1 
by involving a classical phosphorylation-dependent Pin1 binding motif. Thus, specific pUL44 target 
amino acids like T45 and T84 are currently investigated by mutagenesis in various readout systems to 
decipher details of HCMV–Pin1 regulatory interaction. Also, recombinant HCMVs and recombinant 
lamin-modified cell populations are generated for broadening the study. 
 
Objective. Combined, the investigations aim at characterizing the regulatory importance of the host 
prolyl cis/trans isomerase Pin1 in HCMV infection and clarifying the molecular mechanisms of Pin1 
interaction with both viral proteins and with the nuclear lamina. 
 
Results. The results demonstrate (i) an HCMV-induced upregulation of Pin1 including various cell 
types being permissive, semi-permissive or non-permissive for productive HCMV replication. 
Addressing the question of functional impact, (ii) Pin1 dox-inducible knock-down (KO) as well as Pin1 
overexpression was generated in primary human fibroblasts, to evaluate effects on HCMV 
replication. (iii) Specific protein–protein interaction (PPI) assays were established to analyze the 
impact of pUL44–pUL54/polymerase binding. (iv) Dox-inducible lamin A/C-RFP-expressing cells were 
generated to collect data on the HCMV- and Pin1-modulated changes of the nuclear lamina. (v) 
Finally, Pin1 inhibitors were used to quantitate their antiviral potency and to utilize their activity as 
tools for studying Pin1-specific regulation. 
 
Conclusion. Combined, the current results support our concept that Pin1 plays an important role in  
several stages of HCMV infection, thus determining viral replicative efficiency, and possibly also 
serving as a future target for antiviral strategies. 
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BACKGROUND: A dysregulated immune response with increased inflammation may contribute to 
end-organ damage in congenital CMV infection (cCMV). The objective of this study was to assess the 
association between levels of soluble immune biomarkers in plasma and symptom severity in 
newborns with cCMV. 
 
METHODS: Newborns with confirmed cCMV infection enrolled in the Centre d’infectiologie mère-
enfant Cohort (Montreal, Canada) were categorized as symptomatic at birth if they exhibited 
moderate-severe clinical findings, and/or neurologic involvement (brain imaging abnormalities), 
and/or sensorineural hearing loss. Levels of C-reactive protein (CRP), interleukins (IL)-2, -6, -7 and -
10, tumor necrosis factor alpha (TNF-α), interferon gamma (INF-γ), interleukin 1-beta (IL-Iβ) and 
RANTES (CCL5) were measured in 150ul of plasma, using residuals from clinical samples, and tested in 
duplicate using the Luminex 200TM XMAP multiplex panel. Biomarker levels were then compared 
between symptomatic and asymptomatic infants. 
 
RESULTS: Of 21 newborns, 8 were symptomatic, including 5 who had neurologic involvement. 
Samples were tested at a median 27 days of life (range 11-56). Median levels of the inflammatory 
markers CRP and IL-6 were higher among symptomatic vs. asymptomatic newborns (1254 vs 878 
pg/mL, p=0.28 and 4.21 pg/mL vs. 2.50, p=0.11, respectively), though not statistically significant. 
Conversely, among immune modulators assessed, median levels of all biomarkers were consistently 
lower among symptomatic vs. asymptomatic infants, including Il-2 (1.45 vs. 2.25 pg/ml, p=0.11), Il-10 
(21 vs. 34 pg/ml, p=0.18), TNF-α (158 vs.182 pg/ml, p=0.12), INF-γ (3.38 vs. 9.79 pg/ml, p=0.06 ) and 
CCL5 (4733 vs.6156 pg/ml, p=0.71), with statistically significant lower levels of IL-7 and IL-Iβ (11.0 vs. 
26.1 pg/mL, p=0.01 and 12.8 vs. 18.6 pg/mL, p=0.04 respectively) among symptomatic infants. 
 
CONCLUSION: These results suggest that infants who are the most affected with cCMV at birth may 
be potentially be identified by measuring levels of soluble immune biomarkers in plasma. While large 
scale validation is needed across multiple biomarkers representing different inflammatory pathways, 
this approach, using minimal plasma volumes collected through routine sampling, could help inform 
the clinical management of newborns with cCMV and understanding of pathogenesis. 
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Background and Aims 
Contact with young children who attend large group programs is a major risk factor for congenital 
human cytomegalovirus (HCMV) infection. The CMV Transmission and Immune Tracking (TransmIT) 
Study seeks to understand HCMV spread within childcare centers to inform future efforts to reduce 
transmission from children to pregnant caretakers. We hypothesized that higher viral DNA loads 
would correlate with positive viral culture as a marker of saliva infectiousness.  
 
Methods 
Children <36 months of age (n=47) were enrolled at 12 childcare centers. One saliva sample was 
collected from each child. Saliva was diluted in transport medium and processed for nucleic acid or 
stored for viral culture. HCMV DNA and replication were quantified by digital PCR (dPCR) and by 
modified shell culture (fibroblasts and epithelial cells), respectively.  
  
Results 
HCMV DNA was detected by dPCR in 37 of 47 (79%) saliva samples. Of DNA+ samples, 17 (46%) had 
low (<10e3 copies/ml), 16 (43%) had medium (1x10e3 – 5.9x10e3 copies/ml), and 4 (11 %) had high 
(>10e4 copies/ml) viral DNA loads. Viral replication was detected by positive culture in 26 of 47 (55%) 
samples. Most were trophic for a single cell type (13 [50%] on fibroblasts and 8 [31%] on epithelial 
cells), and 5 (19%) grew on both cell types. Positive quantitative culture ranged from 1.38x10e2 – 
2x10e5 infectious virus/ml of saliva. Four of the five samples with viral growth on fibroblasts and 
epithelial cells had similar levels (within 1 log) in each cell type, but one sample had a level ~2 logs 
higher on fibroblasts. Of 37 dPCR-positive samples, 26 (70%) were also culture-positive.  
  
Conclusions 
We found that most young children in childcare centers were positive for HCMV DNA but fewer were 
shedding infectious virus. We also observed that most viral populations infected only one cell type in 
culture, which may be due to virion components defining tropism in vivo. This study provides critical 
insights into the dynamics of HCMV transmission in young children, which can inform public health 
policies aimed at reducing the risk of congenital infections. 
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Differential antiviral T cell immunity in early life impacts the clinical outcome of Cytomegalovirus 
(CMV) infection, but the underlying mechanisms are not well understood. Here, we found delayed 
enrichment of early-life murine CMV-specific CD8 T cells due to a general deficiency of T cells. 
Adoptive transfer of naïve adult T cells into neonates did not protect due to a blockade of CD8 but 
not of CD4 effector T cell differentiation. Early-life deficiency of critical signal 3 cytokines during T cell 
priming resulted in the appearance of non-cytotoxic CD8 effector T cells whereas the effector phase 
of adult-primed T cells was not disrupted in neonates. Accordingly, we found an overall low number 
of antiviral human CD8 T cells in newborns with congenital CMV. Together, this study suggests 
defective CD8 T cell immunity as an important factor explaining the higher risk for CMV disease in the 
early-life phase. 
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Background 
Cytomegalovirus(CMV) is the most frequent cause of congenital infection worldwide resulting in 
significant morbidity among newborns, infants, and children. Despite its clinical importance, 
awareness of congenital CMV(cCMV) among women is low and care providers seldom inform them 
about prevention measures to reduce risk of CMV exposure during pregnancy. The aim of this 
national cross-sectional study was to assess the knowledge of cCMV infection among pregnant 
women in Greece. 
 
Methods 
A stratified random sample of pregnant women participated in a questionnaire-based cross-sectional 
study. The structured questionnaire, developed through a comprehensive literature review, and was 
accessing participants' knowledge, attitudes, and practices regarding cCMV infection. The 
questionnaire was distributed to new mothers during their postpartum hospitalization between 
October 2022 to October 2023. 
 
Results 
A total of 467 questionnaires were returned and analyzed. The mean age of the participants was 32 
years old and 41.1% of them were mothers of a child younger than 5 years old. The majority of 
participants (56.5%) acknowledged being unaware of cCMV infection and 203 of them admitted 
being underinformed about prevention measures. Significant risk factors of being unaware included 
lower education, living in a rural area (p =.027) or being primipara mother. Almost half of them 
(57.3%) declared total unawareness of the transmission routes while only about 15% could recognize 
kissing and urine as common ways of transmission during pregnancy. Among the participants, only 
15% had been informed by their gynecologist about cCMV infection. Interestingly, 75.6% of them 
would be prompt to get vaccinated if a licensed vaccine existed while almost half of them (58%) 
expressed their wish to know if their infant has cCMV infection even in case of asymptomatic 
infection.  
 
Conclusions 
Overall, our study indicates that awareness among Greek pregnant women about cCMV infection is 
low and highlights the importance of counselling on all preventive practices for cCMV infection 
during perinatal care consultation. 
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Background and Aims: Congenital CMV (cCMV) is the major infectious cause of birth defects and a 
leading cause of sensorineural hearing loss and neurodevelopmental disability. Childhood illness and 
long-term sequelae impose significant financial costs, impact on health-related quality of life 
(HRQoL), and health strains on family members of those with cCMV (family “spillover” effects). 
Quantifying the spillover impacts associated with cCMV disease and sequelae, including indirect 
costs, will be critical for describing the full economic and societal impact of cCMV. The overall aim of 
this study is to examine the spillover effects of childhood cCMV disease on families, including 
quantifying HRQoL, health utility impacts, and financial costs for medical travel, caregiver time, 
specialized preschool/education, specialized housing, home adaptations, personal care, and lost work 
productivity. 
 
Methods: A noninterventional, cross-sectional, observational study is ongoing in the US and Canada. 
The study population includes children aged 0-17 years with a caregiver-reported diagnosis of cCMV, 
primary caregivers of the child, and siblings aged ≥4 years living with the child. US participants are 
recruited via the National CMV Foundation, and Canadian participants are recruited via CMV Canada. 
Convenience sampling is being utilized with target study sizes of 300 children with cCMV (stratified 
by the following age groups: 0-4 years, 5-7 years, and 8-17 years, as well as severity of sequelae), 
their caregivers (n=300), and siblings (n≥50) in the US, and target study sizes of 50 children with 
cCMV, their caregivers (n=50), and siblings (n≥10) in Canada. Patient-reported outcome measures 
(self-reported or caregiver-assisted/completed) are collected online via 3 separate surveys. The child 
survey includes HRQoL, activities of daily living, health state utilities, and demographic/clinical 
characteristics. The caregiver survey includes work productivity, activity impairment, direct 
nonmedical care costs of cCMV-diagnosed children, caregiver HRQoL and health state utilities, and 
demographic/socioeconomic characteristics. The sibling survey includes HRQoL, health state utilities, 
and demographic characteristics. 
 
Results: Data collection is ongoing; descriptive results may be presented. 
 
Conclusions: Quantifying the indirect costs and family spillover associated with cCMV disease in 
children of all ages and sequelae severity will be critical for supporting the economic and societal 
impact of a future CMV vaccine. 
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Background and Aims: CMV is a common pathogen which establishes lifelong latency following 
primary infection. A pregnant woman can transmit CMV to her fetus, resulting in congenital CMV 
(cCMV). cCMV is the major infectious cause of birth defects, including sensorineural hearing loss 
(SNHL), in infants born in high-income countries. This analysis modelled the epidemiologic and cost 
impact of vaccinating women of child-bearing age in the US with a prophylactic vaccine to protect 
against CMV infection. 
 
Methods: A static Markov model estimated the impact of potential vaccination strategies in 
preventing CMV, cCMV, and cCMV-related SNHL. For the base-case analysis, a cohort of US females 
aged 16-40 years were vaccinated with a hypothetical CMV vaccine. Model inputs were informed by 
a targeted literature search. Symptomatic CMV cases and all cCMV cases incurred direct costs (in 
2023 USD). An additional targeted vaccination scenario (16-to-40-year-old females planning their first 
pregnancy) was also modelled. 
 
Results: The base-case vaccination strategy in 54,984,387 US females avoided 2,213,266 (95% CrI: 
1,275,544-3,327,246) CMV cases, 45,600 (95% CrI: 27,815-66,725) cCMV cases, and 6,272 (95% CrI: 
69-23,204) cCMV-associated SNHL cases. Direct healthcare costs due to CMV and cCMV decreased by 
a total of $10.4 billion (95% CrI: $5.5 billion-$17.0 billion); >99% of this reduction was due to cCMV-
related costs. The targeted vaccination scenario also resulted in large case and cost reductions, with 
a smaller estimated number needed to be vaccinated to prevent one case of cCMV. One-way 
sensitivity analysis showed that key model drivers were natural history of infection and vaccine 
efficacy/durability. 
 
Conclusions: Our analysis demonstrated that, even without considering the potential horizontal 
transmission effects of vaccination, an effective CMV vaccine for females aged 16-40 years would 
result in a substantial public health benefit in this low seroprevalence setting, with CMV, cCMV, and 
cCMV-related SNHL cases avoided and associated cost reductions. Several model parameters were 
based on assumptions and further evidence generation is needed, including quantifying the indirect 
costs and family ‘spillover’ impact associated with cCMV disease. 
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Background and aims: In the setting of infectious diseases, antibodies show different functions 
besides neutralizing activity. In this study, we investigated the activation in vitro of NK cells in the 
presence of human cytomegalovirus (HCMV)-specific antibodies, and its potential role in the control 
of HCMV infection, in pregnant women with HCMV primary infection at 3 and 6 months post 
infection and in pregnant women with pre-conception immunity.  
 
Methods: Retinal pigmented epithelial cells (ARPE-19), infected with HCMV VR1814 strain were co-
cultured with cytokine-activated peripheral blood mononuclear cells (PBMC) in the presence of 
serum collected from 23 HCMV-seropositive and 9 HCMV-seronegative donors. HCMV-seropositive 
serum pool and HCMV-seronegative serum pool were added in each test as controls. Thirteen 
pregnant women sampled at 3 and 6 months after onset of the infection, and 13 pregnant women 
with pre-conception immunity have been tested. We determined the percentage of activated NK 
cells by analysis of CD107a expression as a marker of degranulation.  
 
Results: In seropositive subjects, the median percentages of CD107a-positive NK cells in the presence 
of autologous serum and pooled HCMV-positive serum were similar (14.03% [range 0.00-33.56] and 
12.42% [range 1.01-46.00], respectively), while NK cells activation was negligible using an HCMV-
negative serum pool. In HCMV-seronegative subjects, the median percentage of activated NK cells 
was 0.90% [range 0.00-3.92] with autologous serum and 2.07% [0.00-5.76] in the presence of HCMV-
negative serum pool, while it was 8.97% [0.00-26.49] with the pool of HCMV-positive sera. Serum 
from subjects at 3 and 6 months post primary infection showed a lower capacity of NK cell activation 
than serum from subjects with past infection (median: 10% [4-28%] at 3 months post infection, 12% 
[6-36%] at 6 months, and 26% [13-45%] in women with pre-conception immunity; p<0.001).  
 
Conclusion: NK activation against HCMV-infected epithelial cells is dependent on the presence of 
HCMV-specific antibodies. This serum activity increases with time after the onset of the HCMV 
infection. The protective role of NK cells activation by HCMV-specific serum antibodies should be 
verified in clinical settings. 
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Background and Aims: To date, cytomegalovirus (CMV) vaccines have been only weakly protective 
against infection but may decrease viral shedding. CMV is frequently transmitted to pregnant women 
from young children, who shed more virus in urine and saliva than adults. We intensively sampled a 
prospective cohort of women and children to comprehensively assess the importance of CMV 
shedding for horizontal transmission. 
 
Methods: Oral swabs and urine were collected from infants and breastmilk from mothers weekly 
from birth to one year. Viral load (IU/mL) was measured in all samples using the AltoStar® CMV PCR 
Kit 1.5. We defined the time of infant postnatal infection as the first positive PCR that was followed 
by persistent shedding. Infants with oral and urine shedding in the first three weeks indicating 
congenital infection were excluded.  
 
Results: Among the 72 infants in the cohort, 53 infants acquired postnatal infection. Most (57%, 
41/72) were infected within four months of birth and another 17% (12/72) by one year 26% (19.72) 
were not infected at on year. Compared to those infected later, infants infected within four months 
had a higher peak oral (7.71 vs 5.38 log10, p=0.01) but not urine viral load. Median time from infant 
infection to peak viral load was 96 days (range 1-233) in oral samples and 105 days (range 7-314) in 
urine. On average, 87% of mothers’ breastmilk samples were positive at an average viral load of 3.6 
log10. Peak and average viral load in breastmilk in the four weeks preceding infection tended to be 
higher among infants infected within four months vs. later (4.7 vs 3.2 log10, p=0.03 and 4.4 vs 2.7 
log10, p=0.01), respectively. 
 
Conclusions: Primary CMV infection occurs early in infancy and appears to be associated with higher 
exposure to virus in breastmilk. Infants appear to be more infectious the earlier viral acquisition 
occurs. These findings support the possibility that a vaccine that delays infection and/or reduces viral 
shedding could decrease transmission between women and children, even if it did not provide 
sterilizing immunity. Future CMV vaccine trials should measure the impact on shedding and onward 
transmission in addition to participant infection. 
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Background: Congenital CMV infection (cCMV) has been associated with maternal reinfection during 
pregnancy, as defined by the acquisition of new CMV strain-specific antibody responses using an 
assay that distinguishes only 16 different serotypes (4 epitopes: one from glycoprotein (g)B and 
another from gH, from 2 CMV strains). However, CMV exhibits high variability, and the true 
frequency of reinfection is unclear. 
 
Methods: We developed a phage-display immunoprecipitation sequencing (PhIP-Seq) assay, named 
"CMV-Scan", which consists of a library of ~400,000 CMV peptide sequences spanning the whole 
CMV proteome and all CMV strains. We tested samples from eight pregnant women, comparing 
CMV-Scan responses between the 1st and 3rd trimesters: three women displaying evidence of 
reinfection by conventional strain-specific-ELISA, and five who did not but who presented with 
detectable CMV viremia during pregnancy and/or gave birth to an infant with cCMV. Positive CMV-
Scan responses were identified using EdgeR package with FDR-adjusted p-values <0.05 as positivity 
treshold. 
 
Results: As expected, the majority of CMV-Scan responses targeted surface and tegument proteins, 
but a wide spectrum of patterns was found among participants with respect to the proteins targeted 
and the strength of responses. Strain-specific gB and gH responses detected by ELISA were 
corroborated by CMV-Scan in all samples. In addition, CMV-Scan identified the acquisition of 
numerous responses during pregnancy in other regions of gB and gH, and in other CMV proteins. 
Among the five women without reinfection detected by strain-specific-ELISA, four (80%) acquired 
new antibody responses during pregnancy to at least one variant CMV antigen. 
 
Conclusion: CMV-Scan is a sensitive and comprehensive method to characterize CMV-specific 
antibody responses and identify the antigenic variants responsible for past (re)infections. Our 
findings suggest that CMV reinfection during pregnancy is more common than previously 
acknowledged, providing crucial insights into the pathogenesis of CMV reinfection and cCMV. These 
insights may inform CMV vaccine development strategies. 
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Background and Aims: Since 2011, June has been recognized as National CMV Awareness Month in 
the US. Social media is increasingly leveraged to raise awareness of important diseases and disorders 
by making health information available and accessible. Using robust and generalizable artificial 
intelligence (AI) methods, the purpose of this analysis was to analyze the volume and content of 
social media posts before, during, and after National CMV Awareness Month.  
 
Methods: CMV-related social media posts were downloaded from X (formerly Twitter) from May-
August 2023. All posts were preprocessed to remove irrelevant text; non-English language posts were 
removed. Analyses determined the number of posts per month, geographic distribution of posts, and 
measures of impact (e.g., number of followers, reposts, likes). Sentiment analyses were conducted to 
determine connotation (e.g., positive, neutral, or negative) overall, by author type (e.g., researcher; 
parent), and by month of post.  
 
Results: Overall, 14,900 posts were included in this analysis. Posts most frequently originated from 
the US (n=3,858), with Canada, the United Kingdom, India, and Australia the next most frequent 
countries (n<600 for all). In the US, among posts with known geographic location, Massachusetts, 
Texas, and New York had the highest number of posts. Post authors were most classified as 
university/academic researchers. The number of social media posts ranged between ~3,100-3,300 for 
the months May, July, and August, and peaked at 5,180 in June 2023. Social media posts were most 
classified as “neutral” and least commonly classified as “positive.” As one explanation, posts often 
start with negative aspects related to burden of disease, symptomology, or mortality, and may end 
with more positive aspects including calls to action and advocacy.  
 
Conclusions: Because of its large potential audience, ability to personalize messages, and the active 
role all users can take, online social media platforms represent promising opportunities to 
disseminate public health information and support advocacy efforts. This analysis provides insight 
into the volume, thematic content, and sentiment of the virtual CMV-related conversation on X 
before, during, and after National CMV Awareness Month. The AI model can be refined and 
implemented during future social media campaigns to review and generate impactful content.  
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Background and Aims: Congenital cytomegalovirus (cCMV) is the leading infectious cause of non-
genetic hearing loss and neurodevelopmental disabilities in children. Programs to systematically 
identify newborns with cCMV have been implemented in several jurisdictions and healthcare systems 
in the US. This study assessed the birth prevalence of cCMV following the implementation of a 
hearing-targeted screening program in the Upper Midwest, US. 
 
Methods: A retrospective study of electronic health records (EHR) for children residing in the 
Rochester Epidemiology Project (REP) region born between 2010-2022 was conducted. Cases of 
cCMV were identified using ICD-9/10 diagnostic codes and confirmed via PCR. Infants with an ICD 
diagnostic code and positive PCR test within 21 days of life and between 22-90 days of life were 
classified as classic or suspected cases of cCMV, respectively. Infant demographic characteristics 
were extracted. Birth prevalence and 95% CI were estimated overall, and before versus after 
targeted screening was implemented (2010-2017 versus 2018-2022, respectively). 
 
Results: Between 2010-2022, 30 infants in the REP study region had a verified diagnosis for cCMV, 
including 25 “classic” and 5 “suspected” cases. Among the 30 classic or suspected cases, 20 (67%) 
were female; 21 (70%) identified as White; and 3 (10%) identified as Hispanic/Latino. Twelve infants 
were identified before and 18 infants after implementation of targeted screening. Over the full study 
period (2010-2022), birth prevalence was 3.09 (95% CI: 2.08, 4.41) infants per 10,000 live births. Birth 
prevalence tended to be higher after implementation of targeted screening relative to the before 
period (4.65 [95% CI: 2.76, 7.35] infants versus 2.06 [95% CI: 1.06, 3.59] infants per 10,000 live births, 
respectively).  
 
Conclusions: cCMV birth prevalence was 10-fold lower than estimates from universal newborn 
screening initiatives (i.e., ~5 per 1,000 live births). However, our results are consistent with previous 
analyses of US EHR and claims data. The birth prevalence was about two-times greater following 
implementation of targeted screening, thereby providing opportunities for audiologic and 
neurodevelopmental monitoring, antiviral treatment, and additional early interventions. Our results 
underscore the importance that screening programs to identify infants with cCMV should be 
considered. 
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Background: DBS (Dried Blood Spot) PCR is an indispensable tool for retrospective diagnosis of 
congenital cytomegalovirus (CMV) infection. The whole extraction process is long and complex and 
due to the impossibility of automating it, we had previously adapted the extraction step on the 
SaMag-12 extractor (Sacace), coupled with the CMV R-gene PCR (bioMérieux). In the present work 
we tested an alternative extraction and amplification process, using ELITECH Be genius. 
 
Methods: The first step was to improve the preanalytic phase, by avoiding the split of the DBS punch 
and using the whole punch for manual lysis before extraction with the Sacace extractor and Rgene 
CMV qPCR or with the ELITECH Be genius extraction-amplification process. A range of the WHO CMV 
universal standard was tested in triplicate. For the clinical study, 44 whole blood (WB) from 6 
transplanted patients (with CMV replication) were tested either using the primary sample or after 
depositing 50µL of it on blotting paper. 
 
Results: Performances were equivalent between the split and unsplit DBS with similar CMV 
quantification results for all spots, whatever the method. CMV viral load was first detected at 2.98 
and 2.44 log copies/mL from the 5.10E2 copies/mL WHO sample by Sacace and Elitech, respectively. 
Using unsplit DBS, the difference in CMV viral load was 0.89, 0.55, 0.27 and 0.09 log IU/ml for 5.10E2, 
5.10E3, 5.10E4 and 5.10E5 IU/mL, respectively. The triplicates did not show a SD higher than 0.2 for 
Sacace and 0.35 for Elitech. Mean difference of CMV quantification on spiked DBS was 0.67 +/-1.26 in 
favor of Elitech. Mean difference of CMV viral loads between WB and DBS were 0.37 log +/-0.75 with 
Elitech vs 1.22 +/- 1.5 with Sacace. 
 
Conclusion: We previously demonstrated that the last step of DBS extraction can be carried out on 
automates to avoid the use of columns. In this study, we validated the non-necessity of spot splitting 
and the use of the Be Genius Elitech automated system for CMV detection from DBS, which showed 
better performance than the Sacace/CMV R-gene PCR (bioMérieux). Overall, traceability and 
automation were higher with the Be Genius system. 
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Background: Congenital CMV (cCMV) is the most common congenital infection, with important 
potential sequelae of hearing loss and neurodevelopmental delays for which early intervention may 
be indicated. Newborn Screening Ontario (NSO) introduced risk factor screening for permanent 
hearing loss in 2019 by performing universal CMV testing on newborn dried blood spot (DBS) 
samples. During the first four years of the program, ~560,000 infants were screened for cCMV, with a 
screen positive rate of 0.125%. This is significantly lower than the anticipated ≥ 0.4%, potentially 
related to previously reported lower sensitivity of DBS testing for cCMV infection. While saliva testing 
has been reported to approach 100% sensitivity, it is not known whether saliva testing may identify 
infants less likely to develop sequelae compared to DBS. To investigate this, NSO designed a 
programmatic enhancement to screen dried saliva spot (DSS) and DBS samples to determine the best 
method to detect clinically-actionable cCMV. The purpose of this study is to determine analytical and 
clinical sensitivity, and cost effectiveness of CMV PCR testing of DBS versus DSS. As testing of 
newborn DSS is not routinely done as part of newborn screening programs, this will be the first 
population-based newborn cCMV screening by DSS. 
 
Methods: 50,000 newborns born at 10 hospitals in Ontario will be screened by DBS and DSS. Those 
with confirmed cCMV infection by one or both sample types will be invited to participate in a 2-year 
prospective cohort study to determine cCMV sequelae outcomes. 
 
Results: NSO hopes to see significant increases in cCMV screen positives with saliva testing. The DSS 
programmatic enhancement was introduced in Q1 2024, with early lessons learned including 
importance of appropriate sample collection, unpredictable CMV PCR assay performance for DSS 
versus published data on wet saliva samples, and unexpectedly high rates of false positive results. 
 
Conclusions: NSO will continue its programmatic pilot of collection of DSS samples for cCMV testing, 
alongside standard of care of DBS. This study will determine the most feasible testing method to 
detect clinically-actionable cCMV in a population-based newborn screening program. Lessons learned 
from the first 9 months of the program will be shared. 
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Background:  
Congenital cytomegalovirus (cCMV) is the leading infectious cause of sensorineural hearing loss and 
other permanent disability in infants and children. Recent evidence suggests treating cCMV with 
antiviral treatment within one month of an affected baby’s birth may be beneficial to preventing 
progression or development of hearing loss. Diagnosing cCMV accurately requires early screening for 
the virus within 21 days of life. There has been little research into the acceptability and feasibility of 
targeted screening for cCMV in a timely manner in the postnatal period. Whilst screening 
programmes allow early identification and treatment, there are potential burdens including 
psychological distress to families. To ensure the success of targeted cCMV screening, it is essential to 
ascertain parental perspectives and experiences before implementation. 
 
Method:  
Semi-structured interviews with parents of infants who underwent cCMV salivary screening at the 
time their infant received a second positive ‘refer’ result on their Newborn Hearing Screening (NHS) 
result. 
 
Results/Aims: 
Our aim was to investigate the parental perspectives and acceptability of additional salivary cCMV 
screening at the time of the second positive (‘refer’) on the NHS result. 18 parents participated in the 
semi-structured interviews. We identified several themes relating to parental experiences of targeted 
cCMV screening, including: parents lacked awareness around CMV prior to cCMV screening, parents 
had an overall positive experience completing the cCMV screening, parental understanding of CMV 
post cCMV screening varied and parents were glad they were able to screen their infant for cCMV. 
We also identified enablers such as the swab being simple and non-invasive, and barriers such as 
false positives possibly leading to an initial increase in anxiety. 
 
Conclusions:  
This comprehensive understanding of parental experiences and factors facilitating successful delivery 
of cCMV targeted screening provides evidence of the benefits of implementing routine targeted 
cCMV screening into an established NHS program.  
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BACKGROUND AND AIMS: Targeted screening of cCMV infection by polymerase chain reaction (PCR) 
testing of saliva samples is currently employed in many centers. However, targeted screening of high-
risk neonates misses the majority of infants with cCMV who are asymptomatic at birth, yet are at risk 
for late-onset sequelae. Thus, universal newborn screening of cCMV has been increasingly 
advocated. The development of an accurate and efficient testing strategy for universal cCMV 
screening has remained an ongoing challenge in the absence of a high-throughput screening test 
which is able to identify all infected newborns. Here we report on the implementation of large-scale 
pooled saliva PCR testing for universal screening of cCMV. 
 
METHODS: This prospective study took place in the 2 Hadassah Medical Center hospitals in Jerusalem 
from April 2022. All newborns with parental consent were tested for cCMV. Saliva samples were 
tested in 8-sample pools, all samples in negative pools were declared negative, and samples were 
retested individually only if the pool’s test result was positive. Positive saliva PCR results were 
confirmed by urine testing. Empirical pooling efficiency was calculated as the number of saliva 
samples tested per single PCR reaction.  
 
RESULTS: During the first 13-month study period, 15,805 infants (93.6% of all live newborns) were 
screened for cCMV using the pooled approach that has since become our routine screening method. 
The empirical efficiency of the pooling was 6, thereby sparing 83% of the saliva tests. Only a minor 
3.05-PCR-cycles loss of sensitivity was observed for the pooled testing, in accordance with the 
theoretical prediction for an 8-sample pool. cCMV was identified in 54 newborns, with a birth 
prevalence of 3.4 per 1000 (95% CI, 2.6-4.3). Over half (55.6%) of congenitally infected infants 
identified by universal screening were asymptomatic at birth and would not have been tested by the 
targeted screening approach. Updated data derived from the overall screening of 32,413 infants 
(94.4% of all live newborns) during 25-months period will be presented. 
 
CONCLUSIONS: The study demonstrates the feasibility and benefits of pooled-saliva testing as an 
efficient, cost-sparing, and sensitive approach for universal screening of cCMV and supports its 
widespread implementation. 
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Background: In the absence of screening, while antiviral treatments administered during pregnancy 
have recently shown their effectiveness to prevent congenital CMV infection (cCMV), the 
heterogeneity of diagnosis time points impairs cCMV prevention. From cases declared by 
practitioners in the French database since 2017, we analyzed the burden of cCMV in real life focusing 
on severe cases, maternal and newborn treatments. 
 
Methods: Between 2006 and 2023, 1785 cCMV cases were collected by the National Reference 
Center for Herpes Viruses. Cases have been declared online on the French 'congenital CMV 
declaration platform' since 2015. We have analyzed 794 cCMV cases declared between 2017 and 
2023. In addition to clinical protocols, this corresponds to real-life clinical practices. 
 
Results:  
Maternal screening: in 2023 from our database, 15 centers in France screened maternal 
primoinfection. From these, 100% of mother treated were treated early during pregnancy to avoid 
transmission to the fetus, against 85% for all centers.  
Maternal infection: 397 maternal status were known and 350 primary infections were documented. 
We recorded 178 infections during periconceptional/first trimester period (51%) which were eligible 
condition for maternal treatment. Only 58 of them were treated (32%). However, we reported a clear 
increase in the proportion of women treated (0% in 2017, 13% in 2018, 24% in 2019, 34% in 2020, 
35% in 2021, 41% in 2022 and 64% in 2023). Conversely, the proportion of medical termination of 
pregnancy decreased, only in treated women (meanly 13%; 0% in 2022 and 2023), while it remained 
stable for non treated women (meanly 30%). 
Newborn: From the 794 cCMV cases, 195 presented severe symptomatology (24,5%). This 
percentage was stable since 2017. 25% of cCMV newborns were treated and we recorded a global 
increase with a decrease in 2023 (16%). 67% of severe cCMV newborns were treated. Since 2017, 
asymptomatic newborns treatment decreased.  
 
Conclusions: Despite the steady occurrence of severe cCMV, the increase in maternal treatment and 
decrease in TOP are encouraging. The publication of guidelines in the scientific literature and on the 
CNR herpes virus website could be a factor in this improvement. Progress must be made through 
communication and well-organized screening. 
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Background and Aims 
Congenital Cytomegalovirus (cCMV) is the major infectious cause of sensorineural hearing loss (SNHL) 
and neurodevelopmental abnormalities in infants.The aim of this study was to investigate if 
integrating a targeted screening programme for cCMV in the existing neonatal screening programme 
in the Capital Region of Denmark was an effective strategy to identify newborn with cCMV related 
SNHL within the window of opportunity of initiation of anti-viral treatment. 
 
Methods 
A prospective national multicenter study in the period 2022 to 2023. All newborns in the national 
newborn screening programme were eligible for enrollment, exclusion criteria were decline of 
routine hearing screen. Newborns with refer at the second hearing screen had a saliva swap for CMV 
PCR taken by the health personnel responsible for the hearing screening. Infants with confirmed 
cCMV on a urine sample underwent a accelerated audiological and pediatric clinical evaluation 
including MR of cerebrum. Treatment recommendation followed the Danish and European 
Concensus Guidelines. 
 
Results 
In 2022-2023 41.496 infants were live-born in the Capital Region of Denmark. Preliminary results 
show that 317 infants underwent CMV saliva testing at median day 13 of life. Of these, 4.4 % (n=17) 
were were CMV positive. Half (n=7) were confirmed positive with urine CMV PCR, five had congenital 
CMV and two had post natally accuired CMV. Hence, 1.6% of tested infants had cCMV and associated 
hearing loss were found amongst 0.3-0.9% of infants. One infant fulfilled the treatment critea. 
 
Conclusion 
Integrating targeted screening for cCMV in the neonatal hearing screening programme was feasible 
but showed limited effectiveness in early identification of infants with cCMV reltaed SNHL. 
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Background and Aims 
Postnatal cytomegalovirus (pCMV) is a viral infection acquired by extremely premature infants born 
by CMV seropositive women, who may excrete the virus in breastmilk. This study aimed to describe 
the epidemiology, clinical implications and immunology of pCMV amongst extremely premature 
infants in a Danish Neonatal Intensive Care Unit (NICU). 
 
Methods 
This prospective observational cohort study conducted in a level four NICU from the 1st February 
2023 till 31st January 2024. Infants born at gestational age < 28+0 or with a birth weight < 1200g by 
CMV seropositive women were eligible for inclusion. Infants who did not receive mothers' own milk 
(MOM) were excluded. Infant saliva and urine together with maternel breast milk was weekly 
screened for CMV by PCR tests. In case of CMV-positive urine, a CMV-PCR-test, CMV genotyping and 
transcriptome of blood was performed. Infants were followed until discharge to an early home 
discharge program or home. 
 
Results 
A total of 182 infants were assessed for eligibility. Of the 182, 21 infants died before inclusion, 28 
were born from CMV seronegative women and 80 were excluded for other reasons including not 
receiving MOM. Of 53 included infants, 34% (n=18) acquired CMV and of these 17% received anti-
viral treatment. CMV-tests were positive at a median postpartum age of 35, 50 and 55 days for saliva, 
urine and blood, respectively. Data from bone marrow, hepatic function, genotyping and 
transcriptomics will be presented at ECCI. 
 
Conclusions 
Postnatally acquired cytomegalovirus infections are significant amongst extremely premature. 
Screening and preventive measures to reduce transmission should be considered. 
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BACKGROUND: Cytomegalovirus holds the greatest risk of fetal sequelae when acquired during first 
trimester. VCV treatment of maternal primary infections (MPI) reduces rates of vertical transmission 
up to 66-70%. We describe the results of secondary prevention of congenital CMV (cCMV) with VCV. 
 
METHODS: Longitudinal cohort of pregnancies with primary infection from January 2021-May 2024. 
We applied maternal serology to determine timing of infection. IgG and IgM positive with low IgG-
avidity established MPI during first trimester. Women were offered oral VCV (8g/24h) up to the time 
of amniocentesis. In cases with a negative result, VCV was stopped. cCMV was diagnosed following 
amniocentesis at 17–21 weeks by PCR and confirmed in newborn urine or histopathology. 
 
RESULTS: 26 women accepted preventive treatment with VCV. Two rejected amniocentesis and were 
excluded. Serology was performed at a mean gestational age (GA) of 10.9 (IQR, 9.3-12.9) weeks. IgG 
avidity suggested infection ≤4 weeks in 6 women (3 symptomatic cases), between 4-12 weeks in 12, 
and periconceptional infection in 6. VCV was initiated at a mean GA of 13 (IQR, 10.6-15.3) weeks, 
with a time from maternal serology to treatment of 14.9 (IQR, 7-20) days. Patients underwent 
amniocentesis at a median GA of 19.2 (IQR,17.5-20.3) weeks. Median duration of VCV until 
amniocentesis was 44 (IQR, 27.5–57.5) days. Adherence and tolerance were complete in all patients. 
The rate of vertical transmission was 8.3% (2/24). The 2 cases with vertical transmission were all MPI 
in the first trimester. The time from maternal serology to VCV was shorter among non-transmitters 
(12.5 vs 16 days), and the duration of VCV was longer (28 vs 46 days). The 2 patients with an infected 
fetus opted for termination. One for a concomitant fetal genetic anomaly, and the other due to 
maternal anxiety. Postmortem study did not show signs of CMV lesions in the first case and the 
mother denied postmortem in the latter. In 16/22 cases with a negative amniocentesis, cCMV was 
ruled-out in the newborn, and 6 are ongoing pregnancies.  
 
CONCLUSION: Our results support previous research that treatment with VCV is effective in reducing 
the rate of fetal infection after MPI. 
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Background and Aims 
While some variables are well described as risk factors for sequelae in symptomatic congenital 
cytomegalovirus infection (cCMV), data is scarce on predictive factors for hearing loss course and 
neurodevelopment in less affected children with cCMV. Our aim is to assess the predictive ability of 
neonatal factors in children with clinically inapparent cCMV and hearing loss. 
 
Methods 
Post-hoc analysis of data from a nonrandomized trial (CONCERT) performed in 37 children with 
cCMV, diagnosed through targeted newborn hearing screening-based testing. Variables investigated 
were head circumference, birth weight, gestational age, neuroimaging results and baseline hearing 
loss. The primary outcome was the change in hearing loss (in dB) in the best ear from baseline to 
follow-up age of 18-22 months. The secondary outcomes were hearing loss change per ear (‘total-
ear’ analysis) and neurodevelopmental outcome measured by Bayleys Scales of Infant Development 
(BSID) at 18-22 months. Bivariate linear regression models were performed per candidate factor, 
correcting for antiviral treatment by adding it to the model as a covariant. 
 
Results  
Seventeen of 37 children had unilateral hearing loss (46%), the hearing loss in the best ear at baseline 
was mild in 6 (16%), moderate in 8 (22), severe in 2 (5%) and profound in 4 (11%). Four children had 
microcephaly (11%). Twenty-nine of 32 children (91%) with evaluable neuroimaging, had 
abnormalities that were mostly mild (25/29, 86%). No correlations were found between investigated 
candidate factors and the primary outcome. Linear correlations were found for severity of 
neuroimaging abnormalities with both cognitive and motor BSID scores (both P <0.001); for head 
circumference with BSID motor score and hearing loss at baseline with language BSID scores (both P 
< 0.001). 
 
Conclusions 
Findings from this post-hoc analysis suggest that head circumference, neuroimaging severity and 
hearing loss at baseline may be useful factors in predicting neurodevelopment in children with 
clinically inapparent cCMV and hearing loss.  
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Background and Aims: Congenital cytomegalovirus (cCMV) is the major cause of congenital non-
hereditary sensorineural hearing loss (SNHL). A subgroup of children is eligible for systemic therapy 
consisting of valganciclovir. However, the effect on long-term hearing outcome remains uncertain 
and therapy carries the risk of side-effects. The aim of this study is to assess the efficacy of inner ear 
therapy in mice. 
The pathophysiology of cCMV-related hearing loss has not yet been fully elucidated. Today, there is 
evidence for a direct cytopathic effect and/or inflammatory-based damage of the stria vascularis 
which disrupts endocochlear potential and leads to secondary damage of sensory and non-sensory 
inner ear structures. To investigate cCMV-related hearing loss, mice are frequently used. Inoculation 
of a newborn mouse with murine cytomegalovirus (MCMV) results in similar outcomes as a fetal 
cCMV infection. Audiological testing can be performed using Auditory Brainstem Responses (ABR) 
and Distortion-Product Otoacoustic Emissions (DPOAE). 
 
Methods: BALB/c mice were injected intraperitoneally with phosphate buffered saline (PBS) or 
MCMV Smith virus on postnatal day zero. We initiated audiological testing in mice and acquired the 
knowledge to visualise hair cells and stria vascularis. In the following phase of the project, mice will 
be treated by intratympanic injection of PBS, ganciclovir (antiviral effect), or dexamethasone (anti-
inflammatory effect) on postnatal day ten. Two outcome measures will be compared between the 
treated groups and the placebo group: hearing outcome and preservation of hair cells and stria 
vascularis. Audiological testing using ABR and DPOAE will be performed on postnatal day 20 and 60. 
Mice will be sacrificed on postnatal day 60 to extract the cochlea. Cochleas are fixed in 4% 
paraformaldehyde at 4°C overnight, followed by decalcification in 120mM EDTA for 3 days. 
Subsequently, the cochlea will be microdissected to separate different cochlear turns. These tissues 
will be blocked followed by applying the primary antibodies (anti-MYO7A for hair cells and anti-
KCNJ10 for stria vascularis) and secondary antibodies overnight. The next day, the tissues will be 
rinsed with PBS, treated with DAPI and mounted on a medium for confocal microscopy of the 
different structural parts. The different cells will be manually counted using ImageJ software. 
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Background and Aims: 
Congenital cytomegalovirus (cCMV) is the leading cause of non-genetic hearing loss in newborns. 
More than 50% of symptomatic individuals and up to 15% of asymptomatic individuals develop 
hearing loss. This study aims to identify neonatal risk factors for hearing loss in children with cCMV to 
support early diagnosis, appropriate follow-up, and treatment. 
 
Methods:  
A cohort of children with cCMV was evaluated at a tertiary care center, with data collected 
prospectively from 2015 to 2023. Data collected included pregnancy details (time of seroconversion, 
gestational age, amniocentesis), neonatal period (clinical characteristics at birth, laboratory findings, 
central imaging results) audiological tests, ophthalmological evaluation, and long-term neurological 
and audiological follow-up. Medians and interquartile ranges of quantitative variables were 
compared using the Mann-Whitney U test, while categorical variables were analyzed using the Chi-
square test and Fisher's exact test. A p-value < 0.05 was considered significant. 
 
Results: 
The study included 104 children with cCMV, 37 symptomatic and 67 asymptomatic. 31 patients 
developed hearing loss. Statistically significant factors associated with hearing loss included higher 
viral load in amniocentesis (p = 0.05), low birth weight and length (p = 0.04 and p = 0.019, 
respectively), presence of splenomegaly, hepatomegaly, hypotonia, and petechiae at birth (p = 0.001, 
p = 0.001, p = 0.041, p = 0.004, respectively), and thrombocytopenia and lymphopenia (p = 0.039 and 
p = 0.009, respectively). An association was also observed with higher viral load in urine at birth (p = 
0.038) and abnormalities in imaging tests, both in prenatal ultrasound (p = 0.001) and in neonatal 
MRI (p < 0.001) and cranial ultrasound (p = 0.001). 
 
Conclusions 
Hearing loss in children with cCMV is a significant challenge. Our study found that abnormalities in 
neonatal imaging tests and physical examination (including low birth weight and length, 
splenomegaly, hepatomegaly, hypotonia, and petechiae) and higher viral load in urine are associated 
with hearing loss onset in these children. This information helps identify those at risk of developing 
hearing loss, ensuring focused follow-up, and promoting early and appropriate treatment of these 
patients 
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We reported two cases of a neonate with asymptomatic congenital cytomegalovirus (cCMV) infection 
at birth after in-utero treatment with valacyclovir (VCV) and a negative amniocentesis.  
 
Case 1: A 37-year-old gravid 2, para 1 was diagnosed with primary CMV infection early in pregnancy. 
Maternal serology performed at 6 2/7weeks (wks) showed positive CMV IgG and IgM. Viral DNA was 
identified in blood,urine, and saliva at 9 5/7wks. The woman was started on VCV (2 g every 6 h) at 10 
wks, with viremia becoming negative at 12 1/7wks. Amniocentesis was performed at 19 6/7wks and 
was negative; therapy was discontinued at 26 wks. A male neonate was born at 40 wks, weighting 
3200 gr (AGA). CMV DNA was positive on urine and blood. The newborn was asymptomatic for cCMV 
infection. Postnatal cerebral ultrasound (PCU) and MRI were negative; auditory brainstem response 
(ABR) were normal. Thus, postnatal antiviral treatment was not administered. Follow-up at 38 
months was regular, with appropriate neurodevelopment score (Bayley-III) and normal hearing.  
 
Case 2: A 30-year-old at her 1st pregnancy was referred to our clinic for suspected primary CMV 
infection early in gestation. Maternal serology performed at 7 3/7wks showed positive CMV IgG and 
IgM with low IgG avidity; CMV DNA was positive in saliva and negative in urine and blood. VCV was 
started at 10 4/7 wks. Amniocentesis was performed at 21 4/7 wks and was negative. VCV was 
administered until 26 weeks. A female neonate weighting 3305 gr (AGA) was born a 39 1/7 wks. At 
birth, CMV DNA was positive on saliva, urine , and blood. PCU and MRI were unremarkable; ABR was 
normal. Follow up data at 26 months shows regular neurodevelopment and hearing. 
 
Our cases highlight a potential effect of VCV administration in pregnant mothers with primary CMV 
infection in delaying the adaptive maternal immune response, thus possibly favoring viral rebound 
upon treatment interruption and, subsequently, fetal infection. A long-term neurological and hearing 
follow up of these asymptomatically, cCMV-infected infants, exposed in-utero to VCV, is mandatory. 
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Background and aims: 
To date, valacyclovir remains the sole pharmacological agent with a demonstrated reduction in 
intrauterine CMV transmission. We present a 2-year experience of a reference center for infections 
during pregnancy with valacyclovir as secondary prevention for vertical CMV transmission.  
 
Methods 
Pregnant women with a diagnosis of acute CMV infection before the 14th week of gestation were 
included. Same-day valacyclovir treatment (8g daily until amniocentesis) and amniocentesis after 
19th gestational week were offered. Primary endpoint was either positive CMV PCR in amniotic fluid 
or a newborn with positive urine PCR in the first 10 days of life. If amniocentesis was declined or 
amniotic fluid PCR was positive valacyclovir was continued until delivery. 
 
Results: 
26 women with a mean age of 29.5 [SD 4.8] years were included. 17 received valacyclovir, 7 didn’t 
(due to either late consultation ≥19 week of gestation or treatment refusal) and 2 were lost after 
initial evaluation. This was the first, second and third pregnancy for 14 (53.8%), 11 (42.3%) and 1 
(3.8%) women respectively. Mean gestational age at diagnosis was 9 weeks [SD 3weeks], with a 
mean delay of 34 [SD 30] days between diagnosis and consultation. Among women treated with 
valacyclovir, 10 underwent amniocentesis, 2 declined amniocentesis, 1 pregnancy was terminated at 
parents' request, 1 intrauterine death occurred and 3 are awaiting amniocentesis. The rate of 
intrauterine transmission was 18.1% (2/11) in the valacyclovir group compared to 28.7% (2/7) in the 
untreated group. A more advanced gestational age at treatment initiation – statistically 
nonsignificant – was observed among women with vertical transmission in the valacyclovir-treated 
group (mean 17 weeks compared to 13 weeks p=0.1822).  
 
Conclusions: 
In the era of a potential prevention treatment with valacyclovir, an early consultation and treatment 
initiation is crucial for vertical transmission during first trimester. Therefore, a large-scale initiative 
regarding information about primary and secondary prevention strategies, of both gynecologists and 
pregnant women would be of great importance. 
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In CMV infected fetuses prenatal central nervous system (CNS) imaging abnormalities have been 
classified into absent, mild and severe. There is scarce information regarding the correlation between 
prenatal and postnatal imaging and clinical outcome. Our aim was to evaluate postnatal imaging and 
outcome in a cohort of CMV-infected fetuses diagnosed on the evidence of prenatal ultrasound 
abnormalities or first-trimester screening. 
 
Methods: Study period: 2008-2023. Retrospective cohort of 32 CMV infected fetuses born alive. 
Follow-up data were available in 15. Prenatal CNS abnormalities had been classified into 3 categories: 
absent/mild/severe (Leruez-Ville et al.). Postnatal imaging was graded on a 0-3 scale following 
Alarcon et al. Postnatal outcome was classified into normal, mild sequelae (non-severe 
neurosensorial-hearing-loss (NSHL) or mild cognitive deficit) and severe (cerebral palsy, cognitive 
deficit, epilepsy, severe NSHL, visual or behavior disorders).  
 
Results: Among these 15 cases, fetal CMV was diagnosed after first-trimester screening in 6, and 
after scan abnormalities in 9 (6 extra-CNS and 3 CNS abnormalities). Fetal MRI was not obtained in 3 
cases: 2 intrauterine-growth-restricted (IUGR) fetuses and 1 with normal sonographic follow-up. 
Median age at follow-up of children was 80 months (range: 3-195). Eight fetuses did not show CNS 
abnormalities, and most (N=5) scored 0 (N=1) or 1 (N=4) postnatally. Of these 5, 3 had a normal 
outcome and 2 had NSHL (1 non-severe and 1 severe unilateral). Two others scored 2 and developed 
non-severe NSHL, and 1, born at 30 weeks with severe IUGR (no MRI), scored 3 and developed visual 
impairment, epilepsy and behavioral disorders. Six fetuses showed mild CNS abnormalities and most 
of them scored 1-2 postnatally (N=5). Three had a normal outcome, 1 had severe NSHL and 1 
epilepsy (IUGR born at 35 wks without MRI). The last child scored 0 postnatally but showed severe 
NSHL (unilateral) at follow-up. Finally, the only fetus with severe prenatal CNS findings scored 2 
postnatally and developed severe bilateral NSHL. 
 
Conclusions: According to our results, the severity of prenatal abnormalities correlates with postnatal 
neuroimaging and clinical outcomes to some extent. In infected fetuses showing sonographic findings 
the outcome cannot be given in the absence of MRI 
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Background and Aims: Unpasteurized human milk (HM) is the primary choice of enteral feeding for 
infants, yet also the primary cause of postnatal cytomegalovirus (pCMV) infection, with preterm 
infants carrying the highest risk of symptomatic disease [1,2]. There has been increasing discussion in 
the literature and by professional organizations about limiting pasteurization [3]. In order to prevent 
CMV transmission via HM, all premature infants born <28 weeks’ gestation to IgG seropositive 
mothers at the University Hospital of Pediatric and Adolescent Medicine, Medical University of 
Vienna, were fed pasteurized HM up to 32 weeks´ of gestation until September 2022, after which the 
guidelines were adapted to restrict pasteurization to those born <26 weeks’ gestation. The aim of 
this study was to investigate the incidence and clinical presentation of pCMV transmission in preterm 
infants fed unpasteurized HM following the guideline change.  
 
Methods: Neonates born between 260/7 and 316/7 weeks’ gestation to IgG seropositive mothers 
receiving unpasteurized HM were examined for the occurrence of potential pCMV transmission using 
urine screening for PCR analysis on days 3, 14, and 28 of life, and at the corrected gestational age of 
360/7 weeks. In the case of confirmed pCMV transmission, the potential presence of clinical 
symptoms and laboratory abnormalities were recorded.  
 
Results: From October 2022 onwards, 210 very preterm neonates were admitted to our department, 
140 (66.6%) of which were born to an IgG seropositive mother. Of these infants, 133 (95%) were 
initiated on unpasteurized HM feeds, of which 78 were excluded. Of the remaining 55 infants, 6 
(10,9%) test positive for CMV in urine. In 5 and 1 of these infants, transmission occurred after the 
28th and between the 14th and 28th day of life, respectively. Neutropenia and increased liver 
enzymes were the most common laboratory abnormalities, although no infant presented with 
(severe) clinical symptomatology. 
 
Conclusions: Our preliminarily results show that the administration of unpasteurized HM leads to a 
pCMV transmission rate of 10,9% among very preterm infants. The majority of infants with pCMV 
infection presented with a favorable clinical course.  
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Background: Congenital cytomegalovirus (cCMV) infection is the most common congenital infection, 
affecting around 1 in 200 infants. Around a quarter of those children will go on to experience 
sensorineural hearing loss (SNHL) or another neuro disability. Children with severe to profound SNHL 
may be eligible for cochlear implantation, to restore hearing and improve speech and language 
development. There is, however, currently limited data analysing the long-term outcomes of cCMV 
patients with cochlear implants. 
 
Aims: To perform a service evaluation of paediatric patients with cCMV receiving cochlear implants at 
the University of Southampton Auditory Implant Service (USAIS). 
 
Methods: All patients with cCMV who received a cochlear implant at the USAIS were identified and 
their demographic characteristics were collected. The outcome measures were their scores for 
categories of auditory performance (CAP), speech intelligibility rating (SIR), and pure tone 
audiometry. This data was extracted from pre-implant assessments and annual reviews post-implant. 
 
Results: A total of 31 children were identified for inclusion. Most children had improvement in both 
the short- and long-term in all three outcome measures, with CAP scores improving earlier than SIR 
scores for most children. In the long-term, children who had clinically detectable symptoms of cCMV 
at birth performed significantly worse on SIR (p= .001) and CAP (p=.001) (Mann Whitney U Test) 
compared to those without clinically detectable symptoms at birth. Those with Autistic Spectrum 
disorder (ASD) also performed significantly worse on SIR (p= -.043) and CAP (p= .027) (Mann Whitney 
U Test) compared to those without ASD. 
 
Conclusions: Cochlear implants for children with cCMV provide useable hearing allowing children to 
develop speech and language skills. However, children with cCMV may also have additional 
difficulties so may need further support to achieve good outcomes during the cochlear implantation 
and rehabilitation process. 
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Background and Aims: CCMV counts for 25% of pediatric Sensorineural Hearing Loss (SNHL). SNHL at 
birth complicates about 1/3 of symptomatic cCMV children, while DOHL may occur in both 
symptomatic and asymptomatic. We aimed to estimate the prevalence of DOHL in cCMV 
asymptomatic infants and to reveal potential risk factors. 
 
Methods: Retrospective cohort study. CCMV infected children prospectively followed-up at our 
department since June 2012 were included. Infants were classified as symptomatic (cCMV1) and 
asymptomatic at birth as according to the ESPID definition (2017); the latter were further classified as 
neonates with findings (cCMV2) or asymptomatic (cCMV3) after further detailed clinical, laboratory 
evaluation and neuroimaging. Primary outcome was the presence of DOHL. Minimal hearing follow-
up was set to 12 months of age.  
 
Results: 118 cCMV babies were included; 12 cCMV1, 35 cCMV2, and 71 cCMV3. Asymptomatic 
neonates, cCMV2 and cCMV3 cohorts, had similar rates of DOHL; 2/35 (5.7%) and 2/70 (2.8%) 
respectively. All 4 children with DOHL were born post maternal 1st trimester CMV infection. Age of 
DOHL diagnosis in 3/4 children was 12 months (one unknown). DOHL was unilateral in three and 
bilateral in one, who needed cochlear implant. DOHL among asymptomatic children was correlated 
with neonatal head circumference (HC) z-score (p=0.018), and 1st trimester cCMV infection 
(p=0.042). By multivariate analysis, HC z-score remained an independent risk factor for DOHL in the 
asymptomatic children (p=0.035).  
 
Conclusion: As maternal and neonatal screening is being implemented more often, asymptomatic 
cCMV children at birth are detected. Identifying risk factors for long-term sequelae among 
asymptomatic newborns is therefore important. Our findings support hearing evaluation of all 
asymptomatic children, for at least 12 months, especially after 1st or unknown trimester 
pregnancies. HC z-score could serve as a biomarker for DOHL in asymptomatic neonates. 
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Background and aims 
Congenital cytomegalovirus (cCMV) is a major nonhereditary cause of sensorineural hearing loss and 
neurodevelopmental impairment. First-trimester maternal primary infection (MPI) has a 36.8% 
pooled vertical transmission rate. Severe fetal sequelae are almost exclusively observed after first-
trimester MPI. We present a 13-year experience of investigational CMV-specific hyperimmune 
globulin (HIG) use for cCMV prevention in first-trimester MPI. 
 
Methods 
This was a retrospective study of 200 IU/kg CMV-specific HIG in first trimester (≤14th gestational 
week, GW) MPI from 2009 to 2022. The primary outcome was vertical transmission, defined as 
neonatal CMV viruria, or positive CMV DNA in amniotic fluid (AF) if pregnancy was discontinued and 
prior amniocentesis was available. HIG was administered monthly until 2019, and biweekly 
thereafter. HIG was discontinued in cases of CMV-negative AF. Monthly HIG until delivery was 
offered in women declining amniocentesis and in positive AF cases with normal sonography as a 
treatment strategy.  
 
Results 
107 women (mean age 31.6 years) were diagnosed at a median GW 9 and started treatment at GW 
13. Maternal viremia upon presentation was observed in 27/77 (median viral load 2,320 copies/mL). 
Positive AF was detected in 29/89 women undergoing amniocentesis, with 10 terminating their 
pregnancy after cCMV diagnosis. 19 positive AF cases and 18 women that declined amniocentesis 
were included in the treatment arm. Neonatal CMV viruria was detected in 18/19 positive AF cases 
and 4/18 that declined amniocentesis for a total transmission rate of 29.9% (32/107). Maternal 
viremia was the only factor associated with fetal transmission (61.9% vs 25%, p 0.003), remaining 
positively associated after multivariate logistic regression analysis (OR 4.62, 95% CI 1.55-13.74). 
Transmission rate was not statistically significant different among women starting HIG during the first 
or second trimester (28.2% vs 33.3%; p 0.58), or between monthly and biweekly administration 
subgroups (25.7% vs 37.8%, p 0.193). 
 
Conclusions 
CMV-specific HIG was associated with a modestly decreased transmission rate. Maternal viremia 
upon presentation can inform decisions as a cCMV predictor. Starting treatment in the first trimester 
and HIG interval of admnistration did not impact the transmission outcome. Recent consensus 
guidance reflect the unclear role of HIG for cCMV prevention. 
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Background and aims  
 
Sensorineural Hearing Loss (SNHL) and Neurodevelopmental Impairment (NDI) are known long-term 
sequelae of congenital cytomegalovirus (cCMV) infection. Vestibular dysfunction is an 
underestimated sequela of cCMV, which has been reported in both symptomatic and asymptomatic 
cCMV cohorts. We aimed to evaluate vestibular function in asymptomatic children with cCMV 
infection followed-up in our center. 
 
Methods 
 
Observational study (started October 2022, ongoing). Asymptomatic at birth cCMV-infected children 
older than 3 years old, followed prospectively in the Pediatric infectious Disease Unit of our hospital 
were eligible. Vestibular function is assessed clinically via neurological examination, vestibular tests 
(Dix-Hallpike, Unterberger and Head Impulse Test), and with cervical Vestibular-Evoked Myogenic 
Potentials (cVEMPs). Demographics, clinical, laboratory and imaging data were extracted from our 
database.  
 
Results 
 
Overall, 20 children (median age 7 years, 11 boys) have been assessed to date. Abnormal cVEMPs 
(low amplitude or absent) were found in 9/20 children (45%); 2/9 were affected bilaterally. Abnormal 
clinical vestibular examination was detected in 4/20 children (20%), 1 of whom also had abnormal 
cVEMPS bilaterally. No risk factors were identified to correlate with abnormal cVEMPs or abnormal 
clinical vestibular examination by univariate analysis. Interestingly, children with abnormal cVEMPs 
tended to have higher plasma viral loads at birth than children with normal cVEMPs (median 4800 
copies/ml versus 1574 copies/ml respectively, p=0.067), while all children with findings in vestibular 
clinical examination were boys (p=0.094). Finally, both children of our cohort with Delayed Onset 
Hearing Loss had abnormal cVEMPs.  
 
Conclusions 
 
Preliminary findings of this asymptomatic at birth cohort of cCMV children validate previous studies, 
indicating that the lack of symptoms at birth and a normal clinical examination do not exclude 
vestibular impairment. A holistic vestibular exam is necessary to assess for vestibular dysfunction 
since different tests examine different aspects of the vestibular system. Therefore, our data strongly 
support the recent introduction of vestibular assessment in the routine follow-up of cCMV children, 
which should be implemented ideally from infancy.
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Background and Aims: The herpesviral nuclear egress mechanism is conserved among α-, β- and γ-
herpesviruses and relies on the formation of the multicomponent nuclear egress complex (NEC), 
which orchestrates the trafficking of viral capsids across the nuclear envelope. The core NEC 
structure is assembled by hook-into-groove interaction of a nucleoplasmic hook protein, i.e. pUL53 of 
human cytomegalovirus (HCMV), and a membrane-associated groove protein, i.e. pUL50 of HCMV. 
The objective of this study is to identify a common structural panherpesviral NEC scaffold that 
enables hook-into-groove interactions between several NEC members of herpesviral subfamilies, 
referred to as 'shared-hook' binding. Subsequently, this NEC scaffold may reveal promising targeting 
sites for the development of broad-spectrum inhibitory small molecules.  
 
Methods: The NEC 'shared-hook' binding concept is based on sequence-structure predictions. The 
primary sequences of hook proteins were examined with regard to important interaction 
characteristics. Those sequence stretches predicted to contribute to the hook-into-groove interface 
were conceptually combined into potential shared-hook variants. Crossviral interaction was analyzed 
using coimmunoprecipitation or the NanoBiT assay system.  
 
Results: The generation of sequence-predicted hook constructs enabled the identification of 
crossviral interactions. Such predicted NEC variants exhibited disparate interaction patterns and 
intensities. For instance, four of twelve currently analyzed hook constructs interacted with groove 
proteins derived from all herpesviral subfamilies, specifically herpes simplex virus type 1, HCMV and 
Epstein-Barr virus. However, the strength of interaction with the autologous groove protein inversely 
correlated with an extended crossviral interaction profile. The utilization of a recombinant viral 
system showed that crossviral protein–protein interaction did not invariably result in a complete 
complementation of all functions of the naive hook protein/core NEC. The NanoBiT assay, as 
established with NEC-directed compounds, revealed a reduction in crossviral interactions of the hook 
variants upon drug treatment. 
 
Conclusions: This study provides an initial and detailed insight into properties of the herpesviral core 
NEC formation and demonstrates options to generate a shared-hook region with the ability to bind to 
various herpesviral groove proteins. 
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Background and aims: 
Children with congenital cytomegalovirus (cCMV) can develop late-onset sensorineural hearing loss 
(LO-SNHL). Currently, there are no predictive biomarkers available. In this study we aimed to assess 
the characteristics and predictors of LO-SNHL in infants with cCMV. 
 
Methods 
A retrospective study within the European Registry of Children with cCMV (www.ccmvnet.org) was 
performed. Included children had cCMV and a normal first audiological assessment by Auditory 
Brainstem Response (ABR)."late onset hearing loss (LO-SNHL) is defined as the presence of 
sensorineural hearing loss after an initial normal hearing test.. Hearing evaluation was performed at 
birth, at six months of age, and at least yearly during follow-up. 
  
Results:  
Seven hundred twenty-one children without hearing loss at birth were included and 47/721(6.5%) 
developed LO-SNHL. LO-SNHL was diagnosed at a range of 4-65 months of age (median [IQR] age: 
34.3 [15.1– 48.7] months). Children with LO-SNHL had a higher proportion of abnormalities in 
physical examination at birth (45.7% vs 20.8% p < 0.001): petechiae (17.4% vs 6.0%; p=0.008), 
splenomegaly (8.7% vs 2.3%; p=0.031), hepatomegaly (13% vs 2.9% p=0.001), microcephaly (15.2% vs 
4.5%; p=0.005) and small for gestational age (21.7% vs 8.3% p=0.005). Children with LO-SNHL showed 



lower platelet count at birth (177500.0 [88750.0-261250.0]/μl vs 243500.0 [173000.0-304000.0]/μl; 
p= 0.012), and higher blood viral load at birth (3.7log [3.3-4.4] vs 3.4log [2.7-3.9] IU/ml; p=0.013). 
Children with LO-SNHL had more frequent white matter involvement ( 27.7% vs 14.7% p= 0,03) and 
ventriculomegaly (20.7% vs 4.6%, p= 0,001) on birth MRI. In the last visit, children with LO-SNHL had 
more often motor impairment (17.8 vs 5.9%; p=0.006). In multivariate logistic regression analysis, 
ventriculomegaly (OR: 7.503 [1.78-27.9]), white matter abnormalities (WMA; OR: 3.19 [1.010-9.01]), 
and splenomegaly (OR: 3.679 [1.56-8.506]) were associated with the development of LO-SNHL. 
  
Conclusions: 
Among this large cohort of children with cCMV and a first normal audiological assessment, the risk of 
LO-SNHL was 6.5%. In multivariate logistic regression analysis, ventriculomegaly, WMA, and 
splenomegaly at birth were associated with LO-SNHL. 
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Introduction. Human infections with herpesviruses are constantly causing major clinical problems, 
and the current repertoire of therapy and vaccination is still inadequate. In search of effective drugs 
and targeting options, herpesviral protein kinases, such as the therapy-relevant pUL97 kinase of 
human cytomegalovirus (HCMV), proved multifaceted importance for viral replication efficiency and 
pathogenesis. The HCMV-encoded cyclin-dependent kinase ortholog vCDK/pUL97 shares functional 
and structural properties with host CDKs, forms vCDK/pUL97–cyclin complexes, and phosphorylates 
typical CDK substrates.  
 
Objective. Our investigations aimed at the regulatory importance of vCDK/pUL97 interaction with 
host cyclins and CDKs, thereby defining determinants of viral replication, and proposing novel options 
of antiviral drug targeting. 
 
Results. The results demonstrated the following: (i) an upregulation of cyclins upon HCMV infection; 
(ii) an impairment of viral replication through knockdown of cyclin H; (iii) the formation of binary and 
ternary pUL97–cyclin H–CDK7 complexes (CoIP, mass spectrometry, structural bioinformatics); (iv) in 
vitro transstimulation of CDK7 activity by pUL97 (qSox-IVKA), but not vice versa; (v) an impact of 
CDK7 as well as pUL97 activities on transcriptional patterns in HCMV-infected cells (transcriptomics); 
(vi) an experimental block of pUL97–cyclin H interaction by covalently target-binding warheads as 
antiviral model compounds (NanoBiT, HCMV reporter assays); and (vii) a strong antiviral potency of 
clinically approved vCDK/CDK inhibitors and pharmacologically relevant developmental candidates, 
including statistically solid antiviral inhibitor synergies (Loewe and Bliss assays). In particular, 
cotreatments of maribavir with various CDK inhibitors, performed in human primary fibroblast-based 
and mouse/MCMV models, provided a proof-of-concept for the immense potential of synergy effects 
between direct-acting and host-directed antivirals.  
 
Conclusion. Our study improved the understanding of the regulatory interaction between 
vCDK/pUL97 and the host cyclin–CDK apparatus. Especially, the relevance of this interaction for viral 
replication and pathogenesis suggests an exploitation of drug synergies in combined antiherpesviral 
therapy (cAHT). 
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Background and aims: 
Congenital cytomegalovirus (CMV) infection is a significant cause of neurological sequelae in 
newborns, including hearing loss. This preliminary study analyzes the relationship between brain 
volumetrics and the development of hearing loss in newborns infected with CMV. 
 
Methods: 
This observational, analytical, and retrospective study was conducted on 54 newborns (NB) at the 
Hospital 12 de Octubre (Madrid), diagnosed with congenital CMV who underwent magnetic 
resonance imaging (MRI) within the first 100 days of life. The images were processed using the Infant 
FreeSurfer software to obtain volumetric measurements of 30 different brain regions, which were 
grouped into four distinct areas: deep gray nuclei, ventricles, cerebral hemispheres, and posterior 
fossa. The medians of the different volumetric measurements were compared based on the 
development of hearing loss in the newborns using the Mann-Whitney U test; additionally, a 
predictive model for this sequela was created using logistic regression model. 
 
Results 
14/54 NB developed hearing loss. Statistically significant differences are observed only in the 
medians of the ventral diencephalon corresponding to the right hemisphere, which is greater in cases 
that develop hearing loss [1086.0 mm³ (949.8 - 1162.8) vs. 965.5 mm³ (851.0 - 1044.8); p=0.038]. The 
predictive model identified two possible factors involved in the development of hearing loss. For 
every increase of 1,000 mm³ in the ventricles, the risk of developing hearing loss increases by 1.312 
(1.045-1.738) (p=0.033); whereas for every increase of the same amount in the posterior fossa, the 
risk decreases by 1.107 (1.013-1.258; p=0.061). 
 
Conclusions 
This is a preliminary study that should be expanded with a larger sample size, as well as the 
examination of other possible sequelae such as motor impairments or epilepsy. Nevertheless, the 
results presented appear to be promising in terms of detecting possible areas involved in the 
development of hearing loss in this population. 
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BACKGROUND AND AIMS: Congenital cytomegalovirus infection (cCMV) is the most frequent 
nonhereditary cause of sensorineural hearing loss (SNHL) in children. Data on vestibular function in 
children with cCMV are limited, although some evidence for cCMV-associated vestibular dysfunction 
exists. In this prospective cohort study, we evaluated long-term vestibular function and hearing 
outcomes in a cohort of children with cCMV. 
 
METHODS: Patients with cCMV from 4 years old were enrolled. Auditory evoked potentials (AEPs), 
audiometric infantile examination, otoacoustic emissions, oculovestibular reflex (VOR), Head Shaking 
Test, Video Head Impulse Test, vestibular evoked myogenic potential were performed.  
 
RESULTS: Thirty-three patients were enrolled between 4 and 8 years old (median: 5 years). Nine 
children (27%) presented with symptomatic infection till neonatal period, and four of them (44%) had 
hearing loss. Impaired vestibular function was detected in seven patients (7/33, 21%). All children 
except one (6/7, 86%), were born after maternal primary infection during pregnancy; in one case, the 
type of maternal infection was not valuable. Five of them (5/7, 71%) presented with symptomatic 
onset of infection with cerebral anomalies at birth, such as germinolytic cysts, cerebral calcifications 
and ventriculomegaly, in all 5 patients and in 2 cases (40%) associated with impaired auditory 
function (unilateral SNHL of moderate degree in one case and deafness in the other). Psychomotor 
developmental delay characterized by psychoaffective immaturity has been described in one of these 
patients (1/5, 20%). In no case ocular abnormalities were found. Two patients (2/7, 29%) were 
completely asymptomatic both at onset and when vestibular evaluation was performed. Other 
causes of vestibular disfunctions were ruled out (even with a cerebral MRI). 
 
CONCLUSIONS: Our study evaluates a possible vestibular damage associated or not with the cochlear 
damage. Data showed that a vestibular disorder is present in a relevant number of children (23%), 
especially but not only in symptomatic infected ones, more described before. Vestibular dysfunction 
occurred both in children with and without SNHL. Based on these data, inclusion of vestibular tests in 
follow-up protocol of cCMV should be considered. Our cohort is younger than the ones described 
before demonstrating that this evaluation is possible earlier than previous supposed.  
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BACKGROUNDS AND AIMS 
Approximately 10% of children with congenital cytomegalovirus (cCMV) infection are symptomatic at 
onset with sensorineural hearing loss (SNHL) reported between 12% and 20%, raising at almost 45% 
later in life and with need of hearing amplification up to 6% of cases. 
 
METHODS 
A cohort of children with symptomatic onset of cCMV infection with a follow-up longer than 12 
months was enrolled. The diagnosis was made by polymerase chain reaction on urine within the first 
21 days of life or on dried blood spots (DBS) if later. SNHL was assessed with auditory brainstem 
response or tone audiometry, according to the age. An evaluation of central nervous system was 
performed. Antiviral therapy was proposed. 
 
RESULTS 
We enrolled 137 children (51.8% male) diagnosed on DBS in 11.7%. The median duration of follow-up 
was 5.4 years (up to 13.1 years). The maternal infection was primary in 37.9% and non-primary in 
27% while not assessable in the remaining cases. Abnormalities at neuroimaging were detectable in 
118 patients. SNHL was initially diagnosed in a total of 72 patients (44 bilateral), that was 52.5% of 
the population while it was detected in 54 patients (28 bilateral), that was 39.4% of the total, at last 
evaluation. The 14.5% of children needed some hearing amplifications. 
 
CONCLUSIONS 
In this study a large cohort of children with cCMV was evaluated with a long follow-up. We reported 
SNHL in 52.5% of patients that is more than previously described maybe because diagnosis was 
mainly based on clinical features and not on neonatal screening. At last evaluation SNHL was 
detected 39.4% cases that is not very different from what already described although hearing 
amplification was needed in a larger sample. The audiological follow-up is a priority for children with 
congenital CMV infection in order to early diagnose SNHL and use the prompt aims (prothesis, 
implantation).  
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Background and Aims: CMV is the most common cause of congenital infection. Although only 
approximately 10% of infected newborns are symptomatic at birth, a clinical disease may develop 
later in infancy. An early diagnosis of symptomatic cCMV is important for successful treatment. 
Our aim was to evaluate if a higher viral load in different biological fluids correlates with 
symptomatic disease.  
 
Methods: We performed systematic searches of Medline, Embase, and SCOPUS from 1976 to 
December 2023. Studies were included if the viral load was clearly identifiable as median. Two 
independent reviewers completed screening, full-text review, data extraction, and quality 
assessment, following the Preferred Reporting Items for Systematic Reviews and Meta-analyses 
guidelines.  
 
Results: Of 4,519 studies identified, 10 were used in the meta-analysis with a total of 742 patients 
(343 symptomatic and 399 asymptomatic babies) for blood determinations and 919 patients for urine 
(331 symptomatic and 588 asymptomatic babies). Symptomatic infants showed significant higher 
blood viral load (1.92x10^4) and a trend toward a greater urinary viral load (339.7x10^4). A meta-
analysis considering viral load in saliva and in dried blood spots could not be performed because of a 
limited number of studies. Moreover, most papers described small cohorts. Also, the changes in the 
definition of symptomatic disease over the years led to a relevant heterogeneity among the studies. 
  
Conclusions: We provide preliminary data that a great CMV load in blood and urine may predict 
newborns at risk of symptoms. Wider and more homogeneous evidence is warranted to confirm our 
conclusions and to identify a specific viral load threshold for patients at risk of clinical disease. 
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Background and Aims 
Vestibular impairment in congenital cytomegalovirus (cCMV) is an important and underrecognized 
sequelae. Vestibular impairment can be screened for in clinic with simple clinical vestibular screening 
tests, which can be done in infants down to six weeks of age. Children with clinical vestibular or 
balance concerns should then be referred for formal diagnostic vestibular assessments which can be 
accurately performed in children under 5 years of age. Vestibular physiotherapy has been shown to 
improve gross motor outcomes in children with impairment and simple exercises can be taught to 
parents. We aimed to describe vestibular assessment and impairment in a large cohort of children 
with cCMV. 
 
Methods 
The cCMVnet database is a European multicentre prospective cohort study, including children with 
cCMV, diagnosed within 21 days of life. In this study we included all children in the database for 
whom investigators had answered yes or no to the question ‘Any Balance Problems/Vestibular 
Involvement’. 
 
Results 
There are 1475 patients in the cCMVnet registry, 248 (16.8%) of whom were included in this study as 
the investigator documented presence or absence of balance/vestibular problems. 24/248 (9.7%) of 
patients were reported to have such problems. Of the patients with reported vestibular/balance 
problems, 9 (37.5%) were asymptomatic at birth and 12 (50.0%) had normal hearing at birth. Patients 
with reported hearing loss were more likely to have vestibular/balance problems than those without 
(p =0.002).  
 
Conclusion 



In the cCMVnet registry, balance/vestibular problems were reported in a minority of patients, 
however an assessment of balance/vestibular function was only performed by a small number of 
respondents . With this abstract we aim to raise awareness about vestibular impairment in cCMV. 
We will use the findings of this study to include new fields on balance, vestibular function and 
vestibular testing in the database and subsequently help improve our understanding of the vestibular 
consequences of cCMV.  
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Background and aims  
 
Human cytomegalovirus (HCMV) is the leading cause of congenital infections resulting in severe 
morbidity and mortality among newborns worldwide. Currently, the most significant prognostic 
factor of cCMV is the time of maternal infection, with a more severe clinical phenotype if the 
mother’s first outbreak occurs during the first trimester of pregnancy. Nonetheless, the pathogenesis 
of cCMV infection has still to be completely characterized. In particular, little is known about the 
metabolic response triggered by HCMV in congenitally infected newborns. As such, urinary metabolic 
profiling by 1H-nuclear magnetic resonance (NMR) might represent a promising tool to be exploited 
in the context of cCMV infection. This study aims to investigate the impact of HCMV infection on the 
urine metabolome in a population of newborns by 1H- NMR spectroscopy combined with 
multivariate statistical analysis. 
 
Methods  
Thirty-three newborns diagnosed with cCMV infection were recruited at the Neonatal Unit of the 
University of Turin and for each of them a urine sample was collected during admission medical 
examination. Seventeen healthy newborns without cCMV infection were also included as healthy 
controls. The 1H-NMR spectra were analyzed in order to characterize the metabolic profile and to 
identify the discriminant metabolites between the infected patients and the control group.  
 
Results  
The 1H-NMR spectra of patients and controls allowed the identification of an overall amount of 55 
metabolites. Principal Component Analysis (PCA) and clustering correctly assigned 48 out of 50 
newborns into the infected and control group. Partial least squares-discriminant analysis (PLS-DA) 
revealed that newborns with cCMV resulted to have increased betaine, citrate, succinate, acetate, 
urea, galactose, glycolate, and formiate levels in the urine. On the other hand, healthy controls 
showed increased 1-methylnicotinamide, myoinositol, ethanolamine, glycine, taurine, fumarate, 
creatinin, and creatinin-phosphate levels. Specifically, succinate emerged as the discriminating 
metabolite in cCMV newborns, whereas glycine and taurine were characteristic of healthy controls.  
 
Conclusions  
These results showed a clear difference in terms of metabolomic fingerprint between newborns with 
cCMV infection and healthy controls. Thus, metabolomics can be considered a new promising 
diagnostic and prognostic tool in the clinical management of cCMV. 
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