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The Big Challenge Threatening
Maternal and Fetal Health




Definitions Perinatal infection

Vertical Transmission

* An infection that occurs during the birth process, acquired
through direct exposure to maternal blood or body fluids at

fetus or newborn during pregnancy, at birth. In some cases, the infection remains asymptomatic
delivery, or shortly after birth. for months (human immunodeficiency virus) or years

TORCH

* Once a preferred acronym or mnemonic for the common causes
of congenital infections. T was for congenital toxoplasmosis; O
was for others and included varicella, syphilis, and parvovirus
B19; R was for rubella, C was for cytomegalovirus (CMV); and H

for herpes simplex virus (HSV). The list of pathogens now known
to be associated with congenital and perinatal infections has
expanded significantly, thereby reducing the utility of this
memory aid. Neonatal HSV infections are only very rarely
congenital. The vast majority occur perinatally, after the newborn
is exposed to the virus during the birth process.

(hepatitis B, hepatitis C

Congenital infection

 An infection that occurs in utero,
acquired transplacentally. Evidence of
the infection may be apparent at birth.
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Pregnancy complications
Maternal death

Pregnancy loss

Preterm birth

Gestational diabetes mellitus
Preeclampsia

Fetal and neonatal complications
Intrauterine growth restriction{lUGR)

Stillbirth

Neonatal death

Microcephaly

Hearing loss
Neurodevelopmental disorders
Ocular abnormalities

Motor disorders...

Long-term health issues

Cognitive impairment
Compromised immune system
Diabetes

Hyperglycemia

Obesity

Obstructive pulmonary disease
Cancer

Heart disease

Viral infections during pregnancy and the
corresponding maternal-fetal outcomes. Viral
infections throughout the entire course of
pregnancy can lead to diverse pregnancy
complications such as maternal death,
pregnancy loss, and preterm birth. Fetal and
neonatal anomalies relevant to viral infections
during pregnancy, especially the ones causing
vertical transmission, can cause IUGR,
stillbirth, microcephaly, motor disorders, and
other neurodevelopmental disorders.
Additionally, the offspring with prenatal
exposure to maternal infectious diseases also
encounter lifelong health issues.




TORCH, HBV, HIV, IAV, ZIKV, SARS-CoV-2,
other emerging viruses
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Transplacental transmisson routes
Cell-to-cell spread within trophoblasts

Para-placental routes
Autophagy-mediated placental transmission
Hofbauer cells

Antibody dependent enhancement

Placental defense mechanisms

Physical defense mechanisms

Dense actin network

Lack of cell-cell
junctions

Secretion of antimicrobial
immunomodulators

Cytokines
(IFNA, IL-18, CCLz)\ )

/

Antimicroblal\
peptides

FcRn-mediated transplacental transfer of IgG
v Y Maternal protective
Apical membrane

Basal membrane

Placental defense mechanisms against viral
infections. The human placenta coxpicita cinnarate
collular and molecular mechaniems of antiviral
defense, which encompasses the physical or
anatomical defenses constitutive release of
antimicrobial immunomodulators, autophagy and
FcRn mediated antibodies transplacental transfer.
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Pathogens with potential for vertical transmis-5|{from motherto
or child leading to congenital or perinatal infection (Continued)
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Clinical manifestations of vertic

Congenital
cytomegalovirus
infection

Congenital
toxoplasmosis

Congenital
rubella syndrome

Congenital
syphilis

Congenital
/ g

; varicella infection

" 7z Perinatal varicella
infection

Congenital
parvovirus B19
infection

Perinatal herpes
simplex virus
infection
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Congenital
herpes simplex
virus infection

Congenital Zika
virus infection

| Neurologic

Microcephaly, hydrocephalus,
periventricular calcifications,
seizures, hearing loss, hypotonia

Microcephaly, hydrocephalus,
intracranial calcifications (not
typically periventricular)
seizures, hearing loss

Microcephaly, hydrocephalus
hearing loss, meningoencepha-
litis

Meningitis, 8th nerve deafness
(later, if untreated)

Microcephaly, meningoen-
cephalitis, seizures, cortical
atrophy

Meningoencephalitis

Meningoencephalitis (very rare)

Meningoencephalitis, seizures,
hypothermia, hearing loss

Microcephaly

Severe microcephaly, ventricu-
lomegaly, subcortical calcifica-
tions, abnormal tone, deafness,
blindness
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_ Ophthalmolog

Chorioretinitis,
vision loss

Chorioretinitis,
strabismus,
blindness

Cataracts,
glaucoma,
retinopathy,
microphthalmia

Chorioretinitis,
glaucoma
Interstitial
keratitis (later, if
untreated)

Chorioretinitis,
microphthalmia

Keratitis,
chorioretinitis,
cataracts

Chorioretinitis,
cataracts

Macular scarring,
cataracts, optic
nerve atrophy,
microphthalmia

“Blueberry muffin” rash with
associated petechiae and/or
purpura

Maculopapular rash

“Blueberry muffin”rash with
associated petechiae and/or
purpura

Maculopapular erythematous
rash, turns coppery, involves
palms and soles. Pemphigus
syphiliticus-vesiculobullous
lesions that rupture and
macerate, petechiae

Bullous lesions, hypopigmen-
tation, scarring with
disfiguring contractures

Generalized vesicular rash,
may be hemo;hagic

Vesicles of the skin and
mucous membranes

Gl Skeletal

Hepatospleno- Osteitis
megaly, hepatitis,

jaundice

Hepatospleno-
megaly hepatitis,
jaundice, hepatic
calcifications

Hepatospleno- Bony lucencies
megaly, hepatitis,

jaundice

Metaphysitis,
periostitis, osteitis
of the long bones.
Later, if untreated:
Saber shins, frontal
bossing

Hepatospleno-
megaly hepatitis

Limb hypoplasia,
absent digits

Hepatospleno-
megaly, hepatitis,
jaundice

Fulminant
hepatitis with
hepatic failure

Skull collapse, joint
contractures

ally transmitted infections by system
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ic | Skin

Other

Intrauterine growth retardation, anemia,
thrombocytopenia

Intrauterine growth retardation, anemia,
thrombocytopenia, pericarditis,
pneumonitis, adenopathy

Intrauterine growth retardation, anemia,
thrombocytopenia, pneumonitis,
congenital cardiac defects including patent
ductus arteriosus, pulmonary artery
stenosis, and coarctation of the 2orta

Pneumonitis, anemia, snuffles (nasal
discharge), lymphadenopathy
Later, if untreated:

Hutchinson teeth, mulberry molars,
saddle nose deformity

Hydronephrosis and hydroureter

Pneumonia, viral sepsis. Associated with a
30‘16 mortality rate

Intrauterine growth retardation, severe
anemia, high-output heart failure with
hydrops fetalis, thrombocytopenia

Inspect skin at scalp electrode and
circumcision sites for vesicles and ulcers

Viral sepsis, pneumonia

ired HIV infection is the only one
Perinatal infection with hepatitis B and C viruses, HTLV-1 and 2, and HIV is almost always asymptomatic at birth and during early infancy. Of these, perinatally acquir

likely to lead to clinical manifestations durina the fir<t vear of life.



SHOWN IS A 20-DAY-OLD INFANT WHO
DEVELOPED A CLUSTER OF VESICLES ON THE
ABDOMEN 1 DAY AGO. A POLYMERASE
CHAIN REACTION TEST PERFORMED ON
FLUID THAT WAS COLLECTED BY UNROOFING
ONE OF THE LESIONS WAS POSITIVE
CONFIRMING THE SUSPECTED DIAGNOSIS OF
PERINATAL HERPES SIMPLEX VIRUS
INFECTION. (IMAGE PROVIDED BY DR.
MAYSSA
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SHOWN IS THE RIGHT HAND OF A 14-DAY-
OLD INFANT WHO DEVELOPED A
VESICULAR RASH STARTING ON DAY 11 OF
LIFE. TESTING CONFIRMED THE DIAGNOSIS
OF PERINATAL HERPES SIMPLEX VIRUS
INFECTION. (IMAGE PROVIDED BY DR.
DAVID CLARK)




THE TERM NEWBORN SHOWN HERE HAS
THE TYPICAL FEATURES OF SEVERE
CONGENITAL CYTOMEGALOVIRUS,

INFECTION INCLUDING BEING SMALL FOR
GESTATIONAL AGE, A GENERALIZED
"BLUEBERRY MUFFIN" RASH, AND

MASSIVE HEPATOSPLENOMEGALY. THE
EDGES OF THE LIVER AND SPLEEN ARE
PALPABLE WELL BELOW THE COSTAL
MARGINS AS IDENTIFIED BY THE WHITE
TAPE AND HIGHLIGHTED WITH ARROWS.
(IMAGE PROVIDED BY DR. DAVID CLARK
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COMPUTER TOMOGRAPHY SCANNING OF
THE BRAIN OF AN INFANT WITH
CONGENITAL.CYTOMEGALOVIRUS
INFECTION. THE LATERAL VENTRICLES ARE
DILATED, INDICATING THE PRESENCE OF
HYDROCEPHALUS. THE LOCATION OF THE
INTRACRANIAL CALCIFICATIONS,
HIGHLIGHTED BY ARROWS, SHOWS THE
CLASSIC PERIVENTRICULAR DISTRIBUTION
PATTERN THAT IS SO TYPICAL FOR
CONGENITAL CYTOMEGALOVIRUS
INFECTION. (IMAGE PROVIDED BY DR.
DAVID CLARK
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THIS NEWBORN WAS INFECTED WITH
VARICELLA-ZOSTER VIRUS WHILE IN UTERO.
THE POX LESIONS ARE NOW GONE BUT ARE

RESPONSIBLE FOR THE PARTIAL LOSS OF
SEVERAL TOES, RESIDUAL SCARRING, AND
LIMB CONTRACTURES. (IMAGE PROVIDED BY
DR. DAVID CLARK




THIS INFANT HAS A CLASSIC BLUEBERRY
MUFFIN RASH, THE SCATTERED,
WIDESPREAD, RAISED PURPURIC LESIONS
ARE SMALL ISLETS OF EXTRAMEDULLARY
HEMATOPOIESIS. AS THE BONE MARROW
RECOVERS OVER TIME, THE RASH FADES, A
PROCESS THAT TAKES WEEKS TO MONTHS.
(IMAGE PROVIDED BY




Diagnostic testing for vertically transmitted infections

infection

Congenital
toxoplasmosis

Congenital
cytomegalovi-
rus

Perinatal
herpes
simplex virus
infection

Congenital
rubella
syndrome

Diagnostic tests to consider

Serum IgG, lgM, and IgA from infant and mother
Polymerase chain reaction testing of serum,
urine, and/or cerebrospinal fluid

Hepatic transaminases and bilirubin
Complete blood count

Neuroimaging

Urine vial culture during the first 3 weeks of
life

Urine or saliva polymerase chain reaction
testing

Hepatic transaminases and bilirubin
Complete blood count

Neuroimaging

Polymerase chain reaction testing of blood
Polymerase chain reaction testing of
cerebrospinal fluid

Polymerase chain reaction testing of
conjunctivae, oropharynx, rectum, and any
skin lesions present

Viral culture from any of the above anatomic
fluids or sites

Hepatic transaminases and bilirubin
Complete blood count

Neuroimaging

Serum rubella IgM

Serial testing of serum rubella IgG

Throat or nasal polymerase chain reaction
testing or viral culture

Less commonly, polymerase chain reaction
testing or viral culture of urine or cornea
(cataract)

Echocardiogram

Hepatic transaminases and bilirubin
Complete blood count

Neuroimaging

Infection

Congenital or
perinatal
varicella infec-
tion

Congenital
parvovirus
B19 infection

Congenital
Zika virus
testing

Congenital
syphilis

Diagnostic tests to consider

Polymerase chain reaction testing of vesicle
fluid

Direct fluorescent antibody testing of vesicle
fluid

Viral culture of vesicle fluid, with roll tube
inoculation at the bedside

Hepatic transaminases and bilirubin
Neuroimaging if indicated

Antenatal polymerase chain reaction testing

on amniotic fluid :
Postnatal polymerase chain reaction testing

on blood
Serum parvovirus B19 IgM
Complete blood count

Polymerase chain reaction testing on blood
Polymerase chain reaction testing on urine
Polymerase chain reaction testing on

cerebrospinal fluid
Serum Zika virus IgM
Cerebrospinal fluid Zika virus IgM

Neuroimaging

Quantitative rapid plasma reagin on mother
and infant
Fluorescent treponemal antibody absorption
(FTA-ABS) IgM test
If available
Fluorescent treponemal antibody absorption
(FTA-ABS) IgG test
To confirm maternal infection
No useful diagnostically for the infant infant
Venereal Disease Research Laboratory
(VDRL) test of cerebros
pinal fluid
Hepatic transaminases and bilirubin
Complete blood count
Plain radiographs of the long bones
Chest radiograph if indicated
Serial quantitative rapid plasma reagin to
verify treatment effectiveness
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Available anti-infective treatments for vertically d infections
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