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Congenital Cytomegalovirus Infection in Pregnancy: A Case Report with Sequential
Fetal Brain Changes and the Latest Information on Diagnosis, Treatment and Prevention

Eun Jeong Choi - Jung Yeol Han

Department of Obstetrics and Gynecology, Inje University Ilsanpaik Hospital, Goyang, Korea

(ABSTRACT)

Congenital cytomegalovirus (CMV) infection is the most common nongenetic cause of sensorineural
hearing loss and a major cause of visual, intellectual, and neurodevelopmental impairment worldwide. The
seroprevalence of CMV among women of childbearing age in developing countries reaches almost 100%,
and the incidence of CMV infection in neonates is 1%—2%. Approximately 87% of the infected neonates are
asymptomatic at birth and 13% of them have permanent sequelae. The burden of congenital malformations
due to congenital CMV infection is higher than that due to Down syndrome, fetal alcohol syndrome, and
spina bifida. Nevertheless, there is little knowledge regarding congenital CMV pathogenesis, diagnosis,
treatment, and prevention. In this study, we report a case that showed sequential changes of fetal brain
following CMV infection in pregnancy. Additionally, we reviewed the latest information on the diagnosis,

treatment, and prevention of congenital CMV infection.
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YA ¥tk (Boppana et al., 2013; Schaefer et al., 2020).
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3 %’\J%E‘r(therapeutlc termination of

A9 95 8%0] Uehitn, HEEAHE E8 CMV RT-
PCR 4% 23t #edel tlat 71542k & 4 9% 1,000

Fig. 1. Ultrasound image showing mild dilatation of the left lateral
ventricle (10.4 mm) with a dangling choroid plexus at 20 weeks 4
days of gestation,

Fig. 2. Mildly increased echogenicity of the fetal bowel with mild
ascites on ultrasonography at 20 weeks 4 days of gestation,
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Fig. 3. Newly developing multiple echogenic foci in fetal brain in
ultrasound image (arrows) at 22 weeks 4 days of gestation,
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e A T o o e R o
Boppana et al., 2013; Cannon et al., 2010; Manicklal et
al., 2013). AA4 CMV #4 &S ZA 9 a4 73
Foll whebA gepA =], AR F o)M= Eoke] °F 0.7%
Aol v A TR A=l M = A 9] 1%-5%° o] &t
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A2 Al IR E A4S T N ETF FolA AR, Hiote]
X B A 27 =EE A 2 W s WA
gfobe]] v X|= &4 B A 78tk (Bodéus et al., 1999;
Enders et al.,, 2011; Foulon et al., 2008; Pass et al.,
2006). AlAYore] A5 9k F 22 B FRE vl 49
o] o] F-o]xIt},
A4 CMV 7Hde] Q44 23]
B o= A9 HE A AE T Al ol277HA
vhorattt, 24 Al 85%-90% = F-Z Aol n] 2
W 10%-15%% 434 555 e, S52= 43
3 (petechiae), < (jaundice), 7H] ol
1] 78] o] (splenomegaly), 235 (microcephaly), 12
I AN A A E 4 (SNHL), 9141 A<= (cognitive im-

pairment), Mt (chorioretinitis), 7 @ (seizure)

(hepatomegaly),



*“(thrombocyto-
] A% (elevated aspartate aminotransfe-
rase), 18 F 1 &= (direct hyperbilirubinemia), €24
7145 (thrombocytopenia), ¥ computed tomography
o] ¥ o] A3]3} Fol Y 5 Atk (Boppana et al.,
2013; Dreher et al., 2014).
AN ZH 2 AP CMV 72449 71 &8t
, 2R A UERE AR 28 F A dE o] b
%= Qlth A o] YEuE SNHL: HHE CMV &
= A Bt 3370 el YeERAIRE S350 39l
= ﬁﬂﬁ X 447H dof vebdtt, 18] a1 SNHLO]
el frid7] el ©f otsheth(Dahle et

ol oA HztE
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Academy of Pediatrics, 2007). &3t A4 CMV 72
S AR EA A F o QIR npo]E Aot F5-7F 9l
OPOI%J 2 o = Al HAEEA el gt 017412L
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et al., 2013; Coats et al., 2000; Dollard et al., 2007). =]
o3 ATl AHA CMV ol 24 F v ¢} &
go] glar, A CMV 9] T5 58} ¥/ dwhy] 2ot
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qlo] ¥ Admbu| o] W o] 9 g Q 4ol7] W, o] el
A ZpshA Wrobzo] il A Faljof ghrha gt (Xu et al.,
2020).
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vepdE CMV el Qg F-go] 2 219 48
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(hepatosplenomegaly),
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imaging (MRD & 119
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Hote] dadAE Bé?ﬁg A5 A A AR CMV 2 ¥ A JA 21 0@ ko A CMV PCR 943 <] %l
Ao T AEE Sk Ego] "k AT Qlrh ok BE gt A 5 1 ZAE WA kel 2 g 43
Lt A eA e AHA CMV ol 24 Fol =355 Fof et 91@ EHOMOM 37 & 343 (83%) 0] F-54o)
7H o QA=A p2-rlo] A2 Z 2 5 (B2-microglo- oAtk Wk o2 el A= 43%“& 5ol Atk (Leruez—
bulin), &2%2], CMV IgM &4, 18] 12 CMV DNAE Ville et al., 2016a). = A4 CMV 7 e A-¢ A4l 5
T XstelH, 58] 2P S vl o a&Ad Aor & Ty A 852 13 ¥ 22 CMV human immune
Z 91tk (Fabbri et al., 2011). BU}& o &= 283} globulin (HIG)©]t}. Nigro £ (2005) 2] Aol A HIGE
oA F5 ¥ o] 270] gl A$E 5elA viral load A, ok, 28 a Al S FeA 3l A
7b 3, @A FA7 YL Elote] 2 DNAE TS T B 2456 Fol Atk HIGE W2 ellAl+= 157
Q1 A5 Al Aotell A CMV 7 S5-9) e sHA et o] ofo] & F 1ol A v CMV#-A el 7F vERRt AL, HIG
+ 23E wol7| & &t (Leruez—Ville et al., 2016b). 5 A o2t xTelA = 78 T 5T elA el 7t vEksE

t}, &AWk, CMV HIG) “;M 7 AT-ellAl+= HIG A1 &

3) 2 otel CMV A4l el digh A AAL 2 Ak T A R O 2T el AR CMV 2499 F5EelA

AANBAAF G 2L 54 AHA CMV o] 9l ZFo) = YERA] ekokth(Revello et al., 2014). CMV HIG
= 2180ke oF 10%-15%0lA ZAY8EAL T2 Aof= ¢} valacyclovir®] W&X 57} gjobe] A3 CMV 24 ol
3, 07 W g Og F450] Adue] ek W 83 vheko] F 5 ek A7E Uk o] Aol E 3
=oll, AT AlAHANY Al Aol FH A= A Al % CMV 7+ o] gkel sl Ao Al valacyclovir 2 g 3}
CMV Zhdel tht 9188 el i dlels A2 5 9§ 431 3T 583 CMV HIG 200 Ulkg 3757018 44
TR HA R e AR S Ja ks, Sl hale] $AE WA A astgieh AR F Hete] &
v g-o] vAA] k2 AEHAL Al Qs o] 2 gl &} 270] TAFA = AWk 154 = ¢ 31 uho] 3
AAE 7)o Bstd A gshs B AASA BUHY  HdE AT Bolta, 149 A7) Rk 44l
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S Bk HEx g Akl Hol oA
o) ©7]1#] ¢+9kth(De la Calle et al., 2020).
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A CMV 29 e 2419 A4S
W BAZ A E NS B "otz HutE
© & o] e 4= Qlth(Pass et al., 2014).

CMVE ol & el o g d st A e 59 &
3 wite] A Q1 WAl el = o g o] At
CMV 7= &017] §18 o] 34 Q1 Ml & A3t
HH Boskal, AL st el gt =)
= Qlofof g}, ofof th gt thefg A X 1
AR CMVE 7= elgabr] ¢l sk WAl whe
of Ad 7}5stA = &S A o2 Bt (Chiopris et al.,
2020).
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23 7tsAo] =t AARES A CMVY w25 E 2

7 74 & AR E CMVe| Hj of o] =2 Epl

2 HEH A J5E Aol 53] 7147 1A
o

of wE I} S £ol7] 4
F3 5= W o]t} (https:/www.cde.gov/
features/prenatal1nfect1ons/index.html accessed on
13 June 2017). H+ 2R o A4 FAREA M= 9
AT AEEH wYE 8 CMV 2] 93s =0l
ZHARJ A AAA] A5 EA etk e A
238l (Barber et al., 2020). 0|8} ##HY =AEZE
20043 F3HEE A1 (day —care center) ol 9= ]2 o]
So] 9= oA E F 1669 9] FHBHA 249 JHES T
2O Z oA CMVel & A% T4 (= 471, &3t A
A g-sel et w5) 3 =79 vl A
A FH A oA CMV A E°] FATE 6% 171
Z2 42%E AT FATA O E F5HA BHA Y
EFtThH(Adler et al., 2004). = TH A7+ Al 11-125
o Z1@oF HAAI 7ol 558 A olA CMV 5791 331
oAl Al T CMVE <) g ol #sto] w5 (vY

WA P2 7.6% (24/315) = 74]6“4 o7 9n| 9]
Al FA TN EA YEbth(Revello et al., 2015).

u] =AM 138 3] (American College of Obstetricians
and Gynecologists) ¢+ X 8] ¢ &2} 3] (Society for Ma-
ternal—Fetal Medicine) o4& CMV 24 ] dv-S 413l
S8 FN7= Ae Aasta 9low, o] uR o R
g Aol = CMV = olsthr] 918 214852 (Box
1) & AlFakd o (Schaefer et al., 2020).

CMVel e Akt A E v ZA45fFE &3
Aot CMV 9 & 4o = vt shAI Rk Y
CMV 7 325 v)uke] At} 52 2.5 kg wwke] A A
SE=Aof o] 9] 9] Al otel M= Az A S d oA
Tk d# A vk ERE ) CMVE B84 3E Al7)=
WhH o 7 = thy] A &2kt (short—term pasteurization),
54 ¥ d%F, vio] A2 3 ZAFmicrowave—irradiation)

o] 9t} (Bardanzellu et al., 2019).

H

A =

ol THlT Ha Wi Al 22IA 2552 AT w4
5ol e AL, FFHAE B3 CMV RT-PCR 4
= F 5= 9l 1,000 copies/

B9, CMVE 7h S8 40479 S Q0] vole)

Box 1. Recommended hygiene practices for preventing CMV
infection

Wash hands with soap and water for 15-20 seconds after changing
diapers, feeding children, or wiping a child’s nose or drool.

Do not share food or drink from eating/drinking utensils with
young children.

Do not put your child’s pacifier in your mouth.

Do not share a toothbrush with your child.

Avoid saliva transfer when kissing a child.

Clean all surfaces that may have come into contact with a child’s
urine or saliva.

CMV, cytomegalovirus.
Adapted from Schaefer et al. (2020).
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Zolth, A CMV el el o= 934 S5 & A3 >1.42E+406 copies/mLE AR 9} Blo} B4 7
CheFsHAl Yebd T sHAI W B = 24 BA] 0] gle 7 ok g ste S eIt 27 F AjE 24 %
G5 AEgE SNHLY A48 &4 w9 o 9l Gl A= Bjoke] H A A o thA 18 A 5ol AR
Wash= sot ARG FA 7} o] Fol A A eha 7§ ol Y ER 25 ghelete] Zhedo] W w n ola& AlAFSF T

st Aol = Alzke] A drE o obshE ), wheba, 27X A F A5 E Y3 valacyclovir7} FHE 7| & 8},
£ B3 ARE A% A Hos o) T FAEA CMV HIGel &% A 51t 77k &332 &3k A5
of 71Q1%t 754 el & Folal o] B AT F el A= F7HA R A7 Do s Aol Al 713t
Aol Ab3 A Al w2 dE S RS S o Qb A CMV o] 9l Addo] ndu o] A&

A S = wol 253kl A CMV ZHade] 94l & Fig. 4¢l Ve it

= A5 & e AgdeA PCRE w3l Boke] A7 4 5 Aot o FE A Ssted Eus & T e
Hee Adetal Fej o FFEE A5 5 Ut o] T4 JAAE = 257} o] g]of Ho} MRISZ % f CMV DNAS]
AME Adxgatd 2¥5, A5 AEHAGE, 2% viral load7} VA RE, 71 o &2 Al g2 ot} whebA] 7] 4]
558 ontst 1394, A giukn| o7t 2o F At A FAHAE B3l ool vigt 7 sl sl F el
= At 1, g AARlA CMV DNAS RT-PCR 3 A F8] skl GAE FAEA L of o el &=

Amniocentesis for CMV DNA detection (>20 weeks' gestational age)
Maternal serology

-If seroconversion or CMV IgM (+) + IgG low avidity (<50%)

: Primary infection

-If CMV IgM (+) + high avidity (>50%): nonprimary infection

A

Detailed targeted ultrasound examination every 2—4 weeks
Consider fetal MRI at 28-32 weeks' gestatinal age

Mild to moderately
symptomatic fetus

v

| Consider valaciclovir treatment |

| Asymptomatic fetus | | Severely symptomatic fetus

Y

| Expectant management until delivery | | Termination of pregnancy |
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Clinical, auditory, Placental Placental Postmortem
ophthalmological, examination examination examination
Laboratory and
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of neonate

!

Postnatal treatment using
valganciclovir; long-term
follow-up

Fig. 4. Proposed management of congenital cytomegalovirus (CMV) infection, MRI, magnetic resonance
imaging. Modified from ISUOG Practice Guidelines: role of ultrasound in congenital infection, Ultrasound
Obstet Gynecol 2020;56:128-51 .
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Table 1, Summary of the clinical significance, diagnosis, fetal ultrasound abnormalities, treatment, and prevention of congenital
cytomegalovirus infection (CMV)

Category

Summary

Clinical
significance

Diagnosis

Fetal

ultrasound

abnormalities

Treatment

Prevention

- Risk factors: lower socioeconomic status, nonwhite races, caring for young children, and high—risk sexual behavior.

- Intrauterine fetal infection: primary, reactivation, or a different viral strain

+ Clinical spectrum: asymptomatic 85%-90%; symptomatic 10%—15%

- Signs and symptoms of neonates: petechiae, jaundice, hepatosplenomegaly, microcephaly, sensorineural hearing loss,

and other neurologic signs

+ Laboratory and imaging findings: thrombocytopenia, transaminitis, direct hyperbilirubinemia, chorioretinitis, neuroimaging

abnormalities, and central nervous system abnormalities

- For women suspected of having primary CMV infection in pregnancy, diagnosis should be confirmed by results showing

1gG seroconversion or positive CMV IgM, positive IgG, and low IgG avidity.

- Amniocentesis is the best prenatal diagnostic tool to detect fetal congenital CMV infection, and it should be performed

after 21 weeks of gestation and after 6 weeks from maternal infection.

- Cerebral ventriculomegaly

- Microcephaly

- Hyperechogenic fetal bowel

- Hepatosplenomegaly

- Cerebral periventricular echogenicity/intracranial calcifications

- Intrauterine growth restriction

+ Abnormal amniotic fluid volume

- Placental enlargement

- Ascites and fetal hydrops

- For women suspected of having primary CMV infection in pregnancy, diagnosis should be confirmed by results showing

IgG seroconversion or positive CMV IgM, positive IgG, and low IgG avidity.

- Amniocentesis is the best prenatal diagnostic tool to detect fetal congenital CMV infection, and it should be performed

after 21 weeks of gestation and after 6 weeks from maternal infection.

- Educational interventions to increase knowledge regarding CMV infection and its prevention, to increase compliance

with preventative behaviors, and to reduce seroconversion.

+ Education of women with young children or those who work with young children about the increased risk of CMV

infection transmission and attention to hygiene

+ Careful handling of potentially infected articles such as diapers
+ Thorough hand washing when around young children

+ Avoiding sharing of utensils

+ Avoiding to kiss children on the mouth

Modified from Carlson et al. (2010), Society for Maternal—Fetal Medicine et al. (2016), and Navti et al. (2021).
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