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Dried blood spots

N=443 CPs
N=883 Controls

Viral nucleic acid
HSV1-2
CMV
VZV
EBV
Enterovirus



Epidemiology

SERONEGATIVE PREGNANT WOMEN 43.5 [IC95%:42.1 – 44.9] to 51.5 [48 – 54.5] %

SEROCONVERSION 1% [IC95%:0.6 – 1.4]

VERTICAL TRANSMISSION RATE 47.4 % [IC95%:24.5 – 71.1]

PREVALENCE AT BIRTH 0.5 % [IC95%:0.2 – 0.8]

500 / 100,000 liveborn NN in France

PERINATAL MORTALITY 0 [IC95%:0 – 8.2] to 4.7 [0.98 – 13.1] %
SEQUELAE

SYMPTOMATIC      25 [IC95%:3.2 – 65.1] to 43.7 [31.4 – 56.7] %
ASYMPTOMATIC 8.6 [IC95%:0 – 17.8] %

ANAES 2003



CMV CMV CongenitalCongenital InfectionInfection
PRIMARY INFECTIONPRIMARY INFECTION

90% 90% Asymptomatic55--10% 10% SevereSevere Asymptomatic55--10% 10% ModerateModerate
••IUGRIUGR
••MicrocephalyMicrocephaly
••VentriculomegalyVentriculomegaly
••SeizuresSeizures
••SpasticitySpasticity

••HepatomegalyHepatomegaly
••SplenomegalySplenomegaly
••HepatitisHepatitis
••ThrombocytopeniaThrombocytopenia

••No No clinicalclinical signsign

NND NND 

30%30%

SequelaeSequelae

60%        30%60%        30% 55--15%15%

Fowler et al 1992



Intellectual Assessment of Children Born withIntellectual Assessment of Children Born with
Asymptomatic Congenital CMV Infection.Asymptomatic Congenital CMV Infection.

204 204 children, aged 5children, aged 5--200 Mo.200 Mo.
8% Hearing loss (1/2 bilateral, 2 excluded)
Compared withCompared with
177 Uninfected control siblings aged 6177 Uninfected control siblings aged 6--203 Mo203 Mo

Infected casesInfected cases ControlsControls
Test (Age range)Test (Age range) nn xx sdsd nn xx sdsd
Stanford Stanford BinetBinet FSIQFSIQ (30(30--42Mo)  42Mo)  3434 83.6283.62 15.9715.97 2323 84.7484.74 19.9*19.9*

WPPSI FSIQWPPSI FSIQ (60(60--72Mo)72Mo) 2828 85.4385.43 17.6817.68 4646 91.9891.98 18.7418.74

WPPSI FSIQWPPSI FSIQ (84(84--156Mo)156Mo) 4747 94.2394.23 15.3515.35 7070 93.5693.56 13.5613.56

Developmental Profile FSIQDevelopmental Profile FSIQ 159159 117.26117.26 22.4522.45 130130 115.41115.41 20.8120.81

(16(16--156Mo)156Mo)

*, below normal in both groups*, below normal in both groups. NS from Normal and between groups otherwise. NS from Normal and between groups otherwise

Kashden,Fowler,PassKashden,Fowler,Pass 19981998



Fetal CMV  Infection  
Diagnostic value of Ultrasound

Guerra 2000 30 20 %
Liesnard 2000 55 25 %
Enders 2001 17 12 %
Hohlfeld 2001 26 19 %



FetalFetal InfectionInfection

Incubation

Viral Excretion
In A. Fluid

Maternal Viremia

MaternalMaternal InfectionInfection PrenatalPrenatal DiagnosisDiagnosis

FetalFetal Affection ?Affection ?



6 WEEKS from seroconversion
22 WEEKS OF GESTATION



Fetal CMV Infection is a progressive disease
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Anti-CMV IgG Avidity

SerumSerum

IgGIgG

CMV AgCMV Ag

CMV AgCMV Ag

IgGIgG
CMV AgCMV Ag

CMV AgCMV Ag

IgGIgG

IgGIgG

UREA

30 – 70 %
?

< 30%
< 3 MONTHS

70%

> 3 M
ONTHS



DIAGNOSIS OF FETAL CMV INFECTION DIAGNOSIS OF FETAL CMV INFECTION 
IN AMNIOTIC FLUIDIN AMNIOTIC FLUID BodeusBodeus 19991999

Amniotic Fluid (N=35)Amniotic Fluid (N=35)
PCR (+)PCR (+) PCR (PCR (--))

Culture (+)Culture (+) 2525 1.1.bb
Culture (Culture (--)) 1 .1 .aa 88
TotalTotal 2626 99
a. Repeated equivocal result in PCRa. Repeated equivocal result in PCR
b. Inhibition of the PCR reactionb. Inhibition of the PCR reaction

Timing &Timing &
Natural HistoryNatural History

AF Culture (+/infected NN)AF Culture (+/infected NN)
<5w from SC<5w from SC >6w from SC>6w from SC

GA >23wGA >23w 11/21(52)11/21(52) 21/22(96)21/22(96)
GA < 22wGA < 22w 5/14 (36)5/14 (36) 10/13(77)10/13(77)



Any US abnormality
5/26 (19%) vs 35/46 (76%):

p < 10-4



Significance of IUGR ?
MRI, FBS, Platelets, Liver function test ?

N = 131 Neonates
NORMAL

Neurological examination
CT scan

42 / 114 (37%)

ABNORMAL
Neurological examination

Or CT scan

8 / 17  (51%)

(Boppana et al 1997, Pass et al 1980, Noyola et al 2001)
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Simple logistic regression model for the 
prediction of anomaly:

Variable OR 95% CI p
Anomaly at US (if present) 13.4 [4.0;44.2] <10-4

Thrombocytopenia
(per 10000/mm3 decrease)

1.10 [1.04;1.25] 0.006

ASAT (per 1 unit increase) 1.18 [1.04;1.34] 0.01
IgM (per 1 mg/dl increase) 1.12 [1.02;1.24] 0.02



Multiple logistic regression model for the 
prediction of anomaly:

Variable Adjusted
OR

95% CI p

Anomaly at US (if present) 9.7 [2.7;34.6] <10-4

Thrombocytopenia
(per10000/mm3 decrease)

1.1 [1.01;1.20] 0.05



Some examples…:
• Based on this model, the probability of 

an abnormal outcome would be:
Findings: Probability:

Normal US
225 000 platelets

0.22

Normal US
150 000 platelets

0.36

Normal US
100 000 platelets

0.47

US anomaly
50 000 platelets

0.84

US anomaly
100 000 platelets

0.90
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PCR Positive in the AFPCR Positive in the AF

InfectedInfected FetusFetus

ULTRASOUNDULTRASOUND FETAL BLOOD SAMPLEFETAL BLOOD SAMPLE
ReferralReferral CentreCentre AtAt DiagnosisDiagnosis and 32 wand 32 w
2/ 2/ MonthMonth MRIMRI AbnormalAbnormal USUS

AffectedAffected FetusFetus Non Non AffectedAffected FetusFetus
ASYMPTOMATICASYMPTOMATICSEVERESEVERE MODERATEMODERATE

FollowFollow--upupTreatmentTreatment ??TerminationTermination



15 18 21 24 27 30 33 36 weeks

IgM (-) Start Treatment

Treatment Delay

Maternal Infection ?

IgM (+)

Seroconversion

Update 
in
CMV infection

Hyperimmune
Immunoglobulins

+ Valaciclovir



Update in
CMV infection Immunological basis for therapy

CMV is co-opting the Ig-G antibody receptor for transcytosis
(FcRn-mediated transcytosis)

Blocked ONLY by Highly neutreulizing antibodies

Placentitis

Maidji 2006



CMV hyperimmune globulin
200 U / kg maternal weight
Monthly

Update 
in
CMV infection

Ventriculomegaly (2)
IUGR (8)
Microcephaly (1)
PVL (2)



Anti – CMV Drugs
Inhibitors of CMV DNA Polymerase/Phosphatase
(Purine Analogs)

ACICLOVIR

• All  HVZV 
• Less viral-static effect
• No toxicity

Prodrug: VALACICLOVIR

GANCICLOVIR

•Specific / CMV
•Powerful
•Toxic (Hematology)

Prodrug: Valganciclovir



Treatment of infected fetuses with 
Valaciclovir 8g per day orally to the mother

N = 19
Primary-infection
Positive Amnio

8 to 20 weeks after seroconversion

••ThrombocytopeniaThrombocytopenia (9)(9)
••HepatitisHepatitis (6)(6)
••AscitisAscitis / / hepatomegalyhepatomegaly (2)(2)
••HyperechogenicHyperechogenic bowelbowel (10)(10)
••VentriculomegalyVentriculomegaly @ 12 mm (1)@ 12 mm (1)
••Head Head CircumferenceCircumference on the5th centile (1)on the5th centile (1)



PHARMACOKINETICS OF VACV 
Following oral daministration 8 g/day
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IN FETAL BLOOD

Before During Before During
Amniotic Fluid Fetal Blood

p=0.6

p=0.006
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OUTCOME (n=19)

10 asymptomatic infants @ 4 Mo to 3 
years.
2 hearing loss @ 3 Mo and 2 years.

6 TOP for progressive US 
abnormalities.
1 Iatrogenic Fetal Death



MATERNAL SEROCONVERSION

AMNIOCENTESIS

6 weeks

RANDOMIZATION
Valaciclovir 8g / day              Vs.                Placebo
Hyperimmune CMV IgG

125 Patients in each arm

40% reduction in vertical Transmission

INFECTED             NON-INFECTED
RANDOMIZATION

Valaciclovir 8g / day              Vs.                Placebo
Hyperimmune CMV IgG
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