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Congenital CMV 

•  Is the most common cause of non-hereditary 
hearing loss. 

 
•  Is the most frequent viral cause of mental 

retardation in developed countries. 
 
•  In approximately 1:750 live birth infants,  

permanent disabilities occur (Dollard SC: Rev Med Virol, 
2007) 



Congenital CMV Epidemiology 
•  Congenital	
  infec=on	
  occurs	
  in	
  approximately	
  1%	
  
of	
  live	
  births.	
  

	
  
•  Most	
  cases	
  are	
  subclinical.	
  
	
  
•  In	
  the	
  USA,	
  out	
  of	
  approximately	
  44,000	
  infants	
  
annually	
  -­‐	
  4,400	
  have	
  S	
  &	
  S	
  of	
  cong.	
  CMV.	
  

•  In	
  Israel,	
  the	
  calculated	
  numbers	
  of	
  infants	
  will	
  	
  
be	
  1,500	
  per	
  year.	
  



CONGENITAL	
  CMV	
  INFECTION	
  -­‐	
  
nomenclature	
  

•  Congenital	
  infec=on	
  -­‐	
  viral	
  isolaHon	
  from	
  urine/blood/
saliva	
  just	
  aKer	
  birth	
  (2-­‐3	
  weeks)	
  

•  Symptoma=c	
  infec=on	
  –	
  neonatal	
  S&S	
  
•  Asymptoma=c	
  infec=on	
  
•  Primary	
  infec=on	
  
•  Non	
  primary	
  infec=on	
  -­‐reacHvaHon	
  	
  or	
  	
  re-­‐infecHon	
  
•  infec=on	
  –	
  neonatal	
  S&S	
  
•  AsymptomaHc	
  infecHon	
  
•  Primary	
  infecHon	
  
•  Recurrent	
  /	
  non-­‐primary	
  infecHon	
  reacHvaHon	
  	
  or	
  	
  re-­‐
infecHon	
  



	
  Congenial	
  CMV	
  infecHon	
  

•  Most	
  symptoma=c	
  cases	
  -­‐	
  primary	
  infec=on	
  

●  	
  Most	
  asymptomaHc	
  cases-­‐	
  reacHvaHon	
  of	
  

	
  latent	
  virus	
  

●  	
  ReinfecHon	
  -­‐	
  symptomaHc	
  cases?	
  

●  	
  Maternal	
  immunity	
  may	
  prevents	
  congenital	
  CMV	
  	
  	
  

	
   	
   	
   	
  (Fowler:	
  JAMA,	
  2003)	
  



Consequences	
  of	
  CMV	
  in	
  pregnancy	
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Fetal infection in primary maternal 
CMV  
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Worldwide CMV seroprevalence rates among women of reproductive age and birth 
prevalence of congenital CMV infection.  

Manicklal S et al. Clin. Microbiol. Rev. 2013;26:86-102 



SeronegaHve	
  women	
  	


•  The	
  risk	
  of	
  primary	
  maternal	
  infec=on	
  during	
  
pregnancy	
  is	
  about	
  2%,	
  with	
  intrauterine	
  
transmission	
  rates	
  ranging	
  from	
  30%	
  -­‐	
  42%	
  in	
  
the	
  first	
  trimester	
  and	
  38%	
  -­‐	
  44%	
  in	
  the	
  
second	
  trimester.	
  

•  Primary	
  infec=ons	
  are	
  more	
  likely	
  than	
  non-­‐
primary	
  infecHons	
  to	
  be	
  associated	
  with	
  fetal	
  
damage.	
  	




SymptomaHc	
  CMV	
  infecHon	


•  18%	
  of	
  infants	
  exposed	
  to	
  primary	
  maternal	
  
infecHon	
  were	
  symptomaHc	
  at	
  birth	
  
compared	
  to	
  almost	
  none	
  exposed	
  to	
  a	
  
recurrent	
  infecHon.	
  (Fowler	
  KB,	
  N	
  Engl	
  J	
  Med	
  1992)	
  

•  Sensorineural	
  hearing	
  loss	
  (SNHL)	
  is	
  found	
  in	
  
15%	
  of	
  infants	
  born	
  to	
  mothers	
  with	
  a	
  primary	
  
infecHon,	
  and	
  it	
  is	
  severe	
  and	
  bilateral	
  in	
  
about	
  half	
  of	
  them.	
  (Foulon	
  I,	
  J	
  Pediatr	
  2008)	




What	
  can	
  be	
  done?	
  

1	
  CMV	
  immuniza=on	
  

2	
  Maternal	
  screening	
  and	
  consulta=on	
  

3	
  Infants	
  screening	
  

4	
  Treatment	
  of	
  symptoma=c	
  infants	
  



Screening	
  for	
  congenital	
  CMV	
  in	
  
Israel 
2014	
  



•  In	
  Israel,	
  screening	
  for	
  CMV	
  infecHon	
  is	
  not	
  
recommended	
  by	
  the	
  ministry	
  of	
  health	
  

•  However,	
  screening	
  is	
  frequently	
  performed	
  
before	
  or	
  during	
  the	
  first	
  trimester	
  of	
  
pregnancy	
  

•  Amniocentesis	
  is	
  performed	
  in	
  mothers	
  with	
  a	
  
primary	
  infecHon	
  in	
  order	
  to	
  detect	
  fetal	
  
infecHon.	
  	




Congenital	
  CMV-­‐	
  maternal	
  screening	
  
and	
  consulta=on	
  	
  

•  Serology	
  for	
  CMV	
  at	
  first	
  trimester	
  of	
  
pregnancy:	
  

•  IgG	
  
•  IgM	
  →	
  Confirmatory	
  IgM	
  assay	
  
•  IgG	
  avidity	
  	
  



Screening	
  results	
  

•  Past	
  Infec=on	
  –	
  EducaHon	
  (prevenHon	
  of	
  	
  	
  	
  	
  	
  
re-­‐infecHon)	
  

•  No	
  Past	
  infec=on	
  –	
  follow	
  up	
  serology	
  and	
  
educaHon	
  (prevenHon	
  of	
  primary	
  infecHon)	
  

•  Primary	
  infec=on	
  –	
  amnioHc	
  fluid	
  for	
  CMV	
  



Amniocentesis	
  for	
  CMV	
  detecHon	
  

•  At	
  least	
  7-­‐8	
  weeks	
  post	
  assumed	
  maternal	
  
infecHon	
  

•  At	
  21	
  weeks	
  of	
  pregnancy	
  or	
  later	
  
•  Try	
  to	
  avoid	
  tapping	
  between	
  24-­‐32	
  weeks	
  
•  	
  CMV	
  detecHon:	
  	
  	
  	
  	
  	
  	
  PCR	
  +	
  Shell	
  vial	
  culture	
  
•  Results	
  in	
  2-­‐3	
  days	
  



Past	
  common	
  pracHce	


•  In	
  the	
  past,	
  owing	
  to	
  the	
  high	
  rate	
  of	
  
neurological	
  sequelae	
  in	
  children	
  infected	
  
with	
  CMV	
  in	
  utero,	
  most	
  women	
  preferred	
  to	
  
terminate	
  their	
  pregnancy	
  if	
  the	
  virus	
  was	
  
isolated	
  from	
  the	
  amnioHc	
  fluid	
  aKer	
  a	
  
primary	
  infecHon.	
  	




During	
  the	
  last	
  decade:	
  

•  improvements	
  in	
  serology	
  assays	
  
•  	
  fetal	
  brain	
  imaging-­‐	
  US	
  and	
  MRI	
  
•  All	
  have	
  led	
  to	
  earlier	
  and	
  more	
  accurate	
  
intrauterine	
  detecHon	
  of	
  fetal	
  brain	
  damage.	








A	
  new	
  trend	
  in	
  CMV	
  infecHon….	
  
•  Since	
  2006,	
  a	
  percentage	
  of	
  women	
  
with	
  posi=ve	
  amnio=c	
  fluid	
  for	
  CMV,	
  
chose	
  to	
  conHnue	
  their	
  pregnancy	
  	
  

•  US	
  and	
  fetal	
  MRIs	
  were	
  carried	
  out	
  on	
  
all	
  the	
  mothers	
  

•  Most	
  mothers	
  had	
  normal	
  US	
  and	
  MRIs	
  
•  Abnormal	
  imaging-­‐TOP	
  
•  Since	
  2007,	
  infants	
  born	
  to	
  these	
  
mothers	
  have	
  been	
  afended	
  our	
  clinic.	
  

	
  



PresentaHon	
  aims	
  

•  To	
  evaluate	
  the	
  outcome	
  of	
  infants	
  
born	
  to	
  mothers	
  with	
  posiHve	
  amnioHc	
  
fluid	
  for	
  CMV	
  aKer	
  primary	
  infecHon	
  in	
  
the	
  first	
  and	
  second	
  trimester.	
  

	
  
•  Short-­‐	
  and	
  intermediate	
  term	
  follow-­‐up	
  
of	
  these	
  infants	
  .	
  	
  



PaHents	
  and	
  Methods	

The	
  diagnosis	
  of	
  primary	
  CMV	
  infec5on:	
  
1.   Seroconversion	
  of	
  IgG	
  from	
  negaHve	
  to	
  posiHve	
  

during	
  pregnancy;	
  	
  
2.   Low	
  IgG	
  with	
  low	
  avidity	
  in	
  the	
  presence	
  of	
  

specific	
  IgM	
  and	
  a	
  significant	
  rise	
  in	
  IgG	
  at	
  a	
  
later	
  date	
  	
  	
  

3.   Clinical	
  symptoms	
  (fever	
  >10	
  days,	
  rash,	
  
weakness,	
  elevated	
  liver	
  enzymes,	
  
thrombocytopenia)	
  in	
  the	
  presence	
  of	
  posiHve	
  
specific	
  IgM	
  and	
  increased	
  Hters	
  of	
  IgG	
  with	
  low	
  
avidity.	




Amniocentesis	


•  Amniocentesis	
  to	
  detect	
  fetal	
  CMV	
  is	
  
performed	
  aKer	
  21	
  completed	
  weeks	
  of	
  
gestaHon	
  and	
  at	
  least	
  7	
  weeks	
  aKer	
  the	
  
assumed	
  date	
  of	
  infecHon.	
  

•  	
  Fetal	
  CMV	
  infec=on	
  is	
  diagnosed	
  when	
  the	
  
virus	
  is	
  detected	
  in	
  the	
  amnioHc	
  fluid	
  by	
  both	
  
PCR	
  and	
  rapid	
  shell	
  vial	
  culture.	
  	




Follow	
  up	
  during	
  pregnancy	


•  Fetal	
  brain	
  US	
  

•  Fetal	
  brain	
  MRI	
  

•  Normal	
  fetal	
  brain	
  imaging	




Post	
  natal	
  evaluaHon	

•  Funduscopy	
  	
  
•  	
  Ultrasonography	
  (brain	
  US)	
  
•  Blood	
  tests,	
  CBC,	
  liver	
  and	
  kidney	
  funcHon.	
  	

•  Brainstem	
  evoked	
  response	
  audiometry	
  (BERA)	
  during	
  the	
  

first	
  2	
  weeks	
  of	
  life	
  and	
  again	
  every	
  3-­‐6	
  months	
  through	
  
age	
  2	
  years.	
  

•  	
  behavioral	
  hearing	
  tests	
  are	
  performed	
  from	
  age	
  2	
  to	
  5	
  
years.	


•   Tympanometry	
  is	
  performed	
  in	
  paHents	
  with	
  an	
  abnormal	
  
BERA	
  test	
  and	
  suspected	
  conducHon	
  problems.	
  If	
  middle	
  
ear	
  dysfuncHon	
  is	
  found,	
  BERA	
  is	
  repeated	
  aKer	
  a	
  few	
  
weeks,	
  and	
  only	
  the	
  bone-­‐conducHon	
  results	
  are	
  used.	




Early-­‐	
  and	
  intermediate-­‐term	
  
postnatal	
  follow-­‐up	
  

	

•  Full	
  physical	
  examina=on	
  and	
  neurological	
  
and	
  developmental	
  assessments	
  are	
  
performed	
  in	
  the	
  neonatal	
  period,	
  and	
  every	
  
3-­‐6	
  months	
  thereaKer.	
  	
  

•  	
  Bayley	
  Scales	
  of	
  Infant	
  and	
  Toddler	
  
Development,	
  3rd	
  EdiHon	
  (Bayley-­‐III)	
  was	
  
administered	
  to	
  a	
  subgroup	
  of	
  the	
  paHents	
  at	
  
age	
  1-­‐3	
  years	
  	
  by	
  a	
  clinical	
  psychologist	
  	
  



Treatment	
  protocol	
  
	


•  IV	
  ganciclovir	
  5mg/kg	
  twice	
  a	
  day	
  for	
  6	
  weeks	
  
followed	
  by	
  oral	
  valganciclovir,	
  17mg/kg/dose	
  
in	
  2	
  daily	
  doses	
  for	
  another	
  6	
  weeks	
  and	
  then	
  
1	
  daily	
  dose	
  for	
  9	
  months.	
  (2007-­‐	
  2011)	
  

•  	
  Valganciclovir	
  17mg/kg/dose	
  in	
  2	
  daily	
  doses	
  
for	
  12	
  weeks	
  followed	
  by	
  1	
  daily	
  dose	
  for	
  9	
  
months.	
  (2011-­‐2014)	




Results	
  
Between	
  January	
  2007	
  and	
  January	
  2013,	
  	
  	
  	
  	
  	
  	
  	
  
101	
  infants	
  (>1Y)	
  with	
  known	
  primary	
  
maternal	
  CMV	
  infecHon	
  in	
  our	
  clinic.	
  
	
  	
  	
  	
  3	
  cases	
  were	
  lost	
  to	
  follow-­‐up	
  
•  All	
  infants	
  were	
  diagnosed	
  by	
  posiHve	
  
amnioHc	
  fluid	
  confirmed	
  by	
  posiHve	
  urine	
  
culture	
  aKer	
  birth.	
  

•  98	
  are	
  seen	
  rouHnely	
  in	
  our	
  clinic	
  	
  	
  	
  



98	
  Infants	
  borne	
  to	
  mother	
  with	
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  amnio=c	
  
fluid	
  for	
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Data on maternal CMV infection 

•  Primary CMV infection in all 
•  First trimester - 52 cases 
•  Second trimester - 46 cases 
•  Amniocentesis performed-mean 27.5±4.8 wks.  

range-   21-36 wks. 



Clinical	
  data	
  of	
  98	
  infants	
  born	
  a;er	
  
pregnancy	
  with	
  amnio=c	
  fluid	
  posi=ve	
  for	
  CMV	


•  Full term infants – 92 
•  Preterm infants – 6 (34-36 weeks) 
•  Birth weight – mean 3094 ± 494 grams 
•  A.G.A – 94 infants (96%) 
•  S.F.D – 4 infants (1900, 2300, 2460,2490 Gr’) 



Table	
  1	
  	
  Postnatal	
  signs	
  and	
  symptoms	
  in	
  infants	
  with	
  

congenital	
  CMV	
  infec=on	
  (n=98),	
  by	
  trimester	
  of	
  infec=on	
  	
  
	


P	
2nd	
  	
  trimester	
  
N=46	
  (%)	


1st	
  trimester	
  
N=52	
  (%)	


Signs	
  &	
  symptoms	


0.671	
21	
  (45.7)	
25	
  (48.1)	
Abnormal	
  	
  brain	
  US	


0.542	
2	
  (4.4)	
4	
  (7.7)	
Small	
  head	
  
circumference.	


0.442	
1	
  (2.2)	
3	
  (5.6)	
Thrombocytopenia	


0.885	
2	
  (4.4)	
2	
  (3.9)	
Elevated	
  liver	
  enzymes	


0.557	
0	
  (0)	
1	
  (1.9)	
Choriore=ni=s	


0.769	
9	
  (19.6)	
9	
  (17.3)	
Splenomegaly	


0.240	
9	
  	
  (9.8)	
16	
  (15.4)	
SNHL*	
  (ears)	


*	
  SNHL-­‐sensorineural	
  hearing	
  loss	




IndicaHon	
  for	
  anH-­‐viral	
  treatment	


•  Brain imaging – ultrasound  
•  Hearing loss 
•  Chorioretinitis 
•  Microcephaly 



Spectrum	
  of	
  brain	
  US	
  abnormaliHes	
  in	
  
congenital	
  CMV	
  

•  Calcifications 
•  Ventricular dilatation 
•  Periventricular hyperechoisity 
•  Periventricular pseudocyst 
•  Lenticulostriated vasculopathy (LSV ( 



LSV	
  in	
  congenital	
  CMV	
  



Brain	
  US	
  in	
  98	
  infants	
  with	
  congenital	
  CMV	
  
infec=on	
  and	
  normal	
  fetal	
  US	
  and	
  MRI 

•  Normal brain US -52 infants (53%) 
•  Abnormal brain US – 46 infants (47%) 
    LSV – 44/46 (95.7%) 
    Periventricular hyperechoisity – 1 
    Calcifications (small) -1 
     



First	
  hearing	
  BERA	
  in	
  98	
  (196	
  ears)	
  infants	
  
with	
  congenital	
  CMV	
  infecHon	
  	
  

	


%	
Number	
  of	
  ears	
Hearing	


87.2	
171	
Normal	


6.6	
13	
Mild	
  hearing	
  loss	


4.6	
9	
Moderate	
  hearing	
  loss	


1.5	
3	
Sever	
  hearing	
  loss	


Hearing	
  loss	
  in	
  12.8%	




Treatment	
  with	
  ganciclovir/
valganciclovir 

•  52 infants were treated in the first mo -53% 
•  An additional 5 infants started treatment for 

late onset SNHL (total 58.2%) 
•  20 patient started IV ganciclovir 
•  37 patient only oral valganciclovir 



Follow-­‐up	




Follow-­‐up	
  of	
  98	
  children	
  	
  	
  
	


•  The	
  mean	
  duraHon	
  of	
  follow-­‐up	
  was	
  
35.1±16.1	
  months	
  	
  

•  Infants	
  infected	
  during	
  the	
  first	
  trimester	
  were	
  
followed	
  for	
  significantly	
  less	
  Hme	
  than	
  those	
  
infected	
  during	
  the	
  second	
  trimester	
  
(29.7±14.2	
  versus	
  41.0±15.6	
  months,	
  
P<0.001).	




Table	
  2.	
  Ini=al	
  and	
  last	
  assessments	
  of	
  hearing	
  levels	
  
in	
  98	
  infants	
  (196	
  ears)	
  with	
  congenital	
  CMV	
  infec=on	
  	
  

	


Last	
  study	
Ini=al	
  study	
Hearing	
  	
  level	
  (SNHL)	


186	
  (94.9)	
171	
  (87.2)	
	
  Normal	
  	
  
(<25dB)	


4	
  (2.0)	
13	
  (6.6)	
Mild	
  	
  
	
  (25-­‐44	
  dB)	


2	
  (1.0)	
9	
  (4.6)	
Moderate	
  	
  	
  
	
  (45-­‐69	
  dB)	


4	
  (2.0)	
3	
  (1.5)	
Sever	
  	
  	
  
(≥70	
  dB)	
  	




Last	
  hearing	
  BERA	
  in	
  98	
  children	
  with	
  
congenital	
  CMV	
  infecHon	
  	
  

	
  (best	
  ear)	

%	
Number	
  of	
  cases	
Hearing	


98	
96	
Normal	


0	
0	
Mild	
  hearing	
  loss	


0	
0	
Moderate	
  hearing	
  loss	


2	
2**	
Sever	
  hearing	
  loss	


**	
  Cochlear	
  implanta=on	
  	




Developmental	
  outcome	


•  All	
  98	
  children	
  were	
  aiending	
  regular	
  
educa=onal	
  ins=tu=ons.	
  5	
  were	
  in	
  first	
  
or	
  second	
  grade,	
  40	
  in	
  kindergarten,	
  and	
  
53	
  in	
  day-­‐care	
  centers.	
  

•  Two	
  children	
  experienced	
  mild	
  motor	
  
delays	
  (started	
  	
  independent	
  walking	
  at	
  
18	
  and	
  19	
  months).  



Bayley	
  Scales	
  of	
  Infant	
  Development	


•  The BSID was administered by a trained 
psychologist 

•  27 infants age 12- 33 months were 
studied 

•  The	
  mean	
  mental	
  developmental	
  index	
  
(MDI)	
  was	
  102.6	
  ±10.3	
  (range	
  85-­‐127).	
   



Small	
  head	
  circumference	


•  Six	
  paHents	
  had	
  a	
  small	
  head	
  circumference	
  
on	
  iniHal	
  examinaHon	
  	
  

•  Two	
  paHents	
  with	
  a	
  small	
  head	
  circumference	
  
had	
  normal	
  findings	
  on	
  the	
  next	
  clinic	
  visit.	
  

•  Two	
  measured	
  in	
  the	
  third	
  percenHle	
  at	
  the	
  
last	
  follow-­‐up.	
  	
  

•  Two	
  remained	
  below	
  the	
  third	
  percenHle.	
  	
  



ChorioreHniHs	


•  The	
  paHent	
  with	
  chorioreHniHs	
  had	
  normal	
  
vision	
  with	
  a	
  small	
  re=nal	
  scar.	




Conclusions	
  I	


•  Infants with congenital CMV infection, 
born after primary maternal infection in 
the 1 and 2 trimester and normal fetal 
imaging (US & MRI)   may have post-
natal abnormal findings: 

•  Abnormal brain US – 47% 
•  Hearing damage (ears) – 13% 



Conclusions II 

•  High rate of anti-viral treatment – 58%  
•  52 infants were treated in the first mo -53% 
    5 infants treatment for late onset SNHL -5% 
•  The prognosis after short-term-intermediate 

follow-up is good: 
    2% (2 cases) with significant hearing    
    sequela -cochlear implantation 



Conclusions III 

• Overall,	
  the	
  outcome	
  of	
  these	
  infants	
  
is	
  good,	
  with	
  a	
  low	
  rate	
  of	
  sequelae	
  
on	
  short-­‐	
  and	
  intermediate-­‐term	
  
follow-­‐up.	
   



THANK	


YOU	



