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ABSTRACT

Background The epidemiology of congenital
infections is ever changing, with a recent resurgence in
syphilis infection rates seen in the UK. Identification of
congenital infection is often delayed; early recognition
and management of congenital infections is important.
Testing modalities and investigations are often limited,
leading to missed diagnostic opportunities.

Methods The SCORTCH (syphilis, cytomegalovirus
(CMV), ‘other’, rubella, toxoplasmosis, chickenpox,
herpes simplex virus (HSV) and blood-borne viruses)
acronym increases the awareness of clinicians to the
increased risk of congenital syphilis, while considering
other infectious aetiologies including: zika, malaria,
chagas disease, parvovirus, enterovirus, HIV, hepatitis B
and C, and human T-lymphotropic virus 1, in addition
to the classic congenital infections recognised in the
'TORCH screen’ (toxoplasmosis, ‘other’, rubella, CMV,
HSV). The SCORTCH diagnostic approach describes
common signs present in infants with congenital
infection, details serological testing for mother and
infant and important direct diagnostics of the infant.
Direct diagnostic investigations include: radiology,
ophthalmology, audiology, microbiological and PCR
testing for both the infant and placental tissue, the latter
also warrants histopathology.

Conclusion The traditional ‘TORCH screen’ focuses
on serology-specific investigations, often omits
important direct diagnostic testing of the infant, and
fails to consider emerging and re-emerging congenital
infections. In recognition of syphilis as a re-emerging
pathogen and the overlapping clinical presentations of
various infectious aetiologies, we advocate for a broader
outlook using the SCORTCH diagnostic approach.

BACKGROUND

Early recognition of congenital infections remains
the cornerstone of management and coordination
of care, as perinatally acquired infections can be
associated with significant long term sequelae if
diagnosis is delayed.' Testing practices for congen-
ital infections vary. Differences in laboratory and
direct examinations make for fragmented investiga-
tion practices.” Furthermore, the classic “TORCH’
(toxoplasmosis, ‘other’, rubella, cytomegalovirus
(CMV), herpes simplex virus (HSV)) serolog-
ical ‘screen’ fails to incorporate important direct
diagnostic tests and has the potential to miss key
diagnoses including emerging and re-emerging
congenital infections. In particular, the absence
of ‘S” in the “TORCH’ acronym leads to a lack of
consideration for congenital syphilis, an infection
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with increasing incidence in the UK.’ * As presen-
tations of congenital syphilis can vary from
asymptomatic to single-system or multi-system
involvement, often overlapping with the clinical
presentations of other congenital infections,’ © we
advocate for a standardised ‘SCORTCH? (syphilis,
CMYV, ‘other’, rubella, toxoplasmosis, chickenpox
(varicella zoster virus (VZV)), HSV and blood-
borne viruses) approach. The goal of this newly
titled ‘SCORTCH’ diagnostic toolkit is to increase
primary carer education, awareness, recognition
and testing of congenital infections.

A HEAD TO TOE APPROACH FOR RECOGNISING
CONGENITAL INFECTIONS

Broadening the original concept of the “TORCH
screen’ has been proposed, acknowledging the
complexity of the diagnostic approach to congenital
infections.”” There are multiple pathogens poten-
tially responsible for congenital infections, while
overlapping clinical presentations and changing
epidemiology leads to diagnostic challenges for
the clinician. Overall, a high index of suspicion
is required. We advocate for consideration of all
possible antenatal infections given the consequences
of failing to diagnose and treat perinatally acquired
infections early.

An initial thorough review of the maternal ante-
natal history including maternal health, travel, high
risk behaviours, as well as booking serology and
ultrasound findings for abnormal (e.g. echogenic
bowel in CMYV) or absent results should be stan-
dardised. Often overlooked is the importance of
obtaining placental specimens for further testing
when congenital infection is possible. A compre-
hensive evaluation of the newborn for signs of
congenital infection and the mother for evidence
of active or past infection are required in order to
institute comprehensive testing that is both accu-
rate and timely. A complete neonatal examination
reviewing central nervous, gastrointestinal, cardio-
vascular, lymphatic, musculoskeletal and dermato-
logical systems is necessary when the possibility of
congenital infection is raised. The newborn should
have standard measurements of height, weight and
head circumference recorded, with formal audi-
ology and ophthalmological evaluations. Figure 1
outlines the initial diagnostic approach to congen-
ital infections using the SCORTCH evaluation
toolkit which emphasises consideration of multiple
infectious aetiologies, particularly syphilis given
the recent rise in congenital infection. Figure 2
considers common syndromic patterns as well as an
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Chickenpox (Varicella Zoster Virus) HSV, HI\J HTLV-1, HBV, HCV

Routine: FBC, U&Es, LFTs,

SIGNS TESTS " conjugated birubin, coagalation ) o
+ Serology: “Toxoplasmosis (Toxo), « Urine: CMV PCR, Urinalysis
Syphilis*, HBV serology
@9 d‘ .0 “Paired sample * Blood PCRs: CMV, HIV, HCV, Toxo,
5 J with mum Rubella, Parvovirus, Enterovirus
« High endemic area exposure: Zika, ' « Newborn blood spot: add
Chagas, HTLV-1 serology, Malaria CMV PCR
» Intracranial «  Microphthalmia « Hepatitis + Bony abnormalities film + RDT
calcifications e Congenilal cataracts « Hepatomegaly ¢ Limb malformations + Saliva swab: CMV, Rubella PCR + Eyes: Ophthalmology review +/-
* Microcephaly * Chorioreti . + Stool: Enterovirus PCR HSV, VZV PCR
* Hydrocephaly * Sensorineural hearing o Jaundice « I skin lesions present: @‘9&7 « Ears: Audiology testing
« Seizures loss/Failed newborn — + Ascites BABY o Swab for Enterovirus, VZV, « Nasal Discharge/NPA: Syphils,
« Pseudoparalysis hearing screen HSV, and Syphilis PCR Rubella, Enterovirus PCR
* Haemorrhagic rhinitis o Bacterial swab for C&S
 Saddle nose —lc * LPif any CNS symptoms, sepsis, « Imaging: Brain MRI, cranial US
skin lesions, positive 3yph"|'s test o % » Musculoskeletal x-rays as
» CSF: Toxo, CMV, Enterovirus PCR, required
Syphilis serology
« Postnatal Maternal Serology: CMV, + Placenta: obtain and send to
“Syphilis, Toxo* (serocenversion histopathology and
serology) = microbiology/virology as
« Has booking bloods - Add serclogy for: “suspected congenital infection”
« DIC . lesions growth Sepsis *Paired sample  CMV, Toxo, HCV, HTLV-1 (+ Zika PCRs as appropriate
* Anaemia/Cytopaenias « Pustular lesions resmctmn Myocarditis with baby /Chagas/Malaria if been to endemic area)
* Low Platelets + Scarring lesions . i s C nital cardiac Mum » No antenatal care/no booking bloods: - * Obtain antenatal US/blood
* Bleeding + Petechiae/purpura . Hydrnps anomalies urgent HIV, *Syphilis*, HBV serology, results/amniocentesis/booking
« Lymphadenopathy « Condylomata lata « Congenital additional serology as clinically indicated bloods
« Desquamation (hands/feet) Glomerulonephritis above

*OTHER: Zika virus, Malaria, Chagas Disease, Parvovirus, Enterovirus

REFER TO PAEDIATRIC INFECTIOUS DISEASES IF HIGH CLINICAL SUSPICION OR POSITIVE RESULTS

Figure 1

SCORTCH evaluation toolkit outlining a diagnostic approach for suspected congenital infections.CMV, cytomegalovirus; CNS, central

nervous system; C&S, culture and sensitivity; CSF, cerebrospinal fluid; DIC, disseminated intravascular coagulation; FBC, full blood count; HBV, hepatitis
B virus; HCV, hepatitis C virus; HSV, herpes simplex virus; HTLV-1, human T-lymphotropic virus 1; LFTs, liver function tests; LP, lumbar puncture;
MRI, magnetic resonance imaging; NPA, nasopharyngeal aspirate; PCR, polymerase chain reaction; RDT, rapid diagnostic test; U&Es, urea and

electrolytes;US, ultrasound scan; VZV, varicella zoster virus.

approach to asymptomatic neonates born to mothers with absent
or incomplete booking bloods as they relate to individual patho-
gens and diagnostic modalities.

SCORTCH INFECTION EPIDEMIOLOGY

Despite its emphasis on congenital syphilis case detection, the
SCORTCH approach (figures 1 and 2) highlights other infec-
tions previously included in the traditional “TORCH screen’, as
well as perinatal infections and testing modalities not previously
covered by the TORCH battery of serological testing.

S—syphilis

A rise in total annual syphilis infections by 20% from 2016
compared with 2017 exemplifies the importance of awareness
and early recognition of congenital infections. Seven thousand
one hundred and thirty-seven cases of syphilis were diagnosed
in 2017 in the UK, a 148% increase from 2008.'° The rise in
syphilis cases continues with a further 5.5% increase reported
in 2018 (7541 total cases), the largest number reported since
1949.* Increased rates of syphilis infection have also been seen in
women of childbearing age, rates reported in women 20-24 years
old of 3.8/100 000."° Recent reports by Public Health England
(PHE) demonstrated increases in congenital syphilis with 21
cases diagnosed between 2010 and 2017, although reports from

incident investigations suggest more widespread infection.* As
clinical cases of congenital syphilis are on the rise, PHE has insti-
tuted a public health action plan to strengthen antenatal testing
and early detection. '’

Approximately two-thirds of infants with congenital syph-
ilis are asymptomatic at birth and thus a heightened clinical
suspicion is required.’’ Furthermore, a rise in atypical cases in
neonates born to mothers with negative first trimester screening,
and likely infected during pregnancy, require additional vigi-
lance.” An algorithm for congenital syphilis evaluation, both for
symptomatic and asymptomatic infants is outlined in figure 3
with diagnostic criteria defined in table 1. Neonatal serological
evaluation should include treponemal IgM enzyme immunoassay
(EIA) in conjunction with a paired quantitative non-treponemal
test and quantitative Treponema pallidum particle agglutina-
tion assay (TPPA) of the infant and mother. Serological tests
assessing for IgG (ie, TPPA or rapid plasma reagin) in the infant
may be positive as a result of passive intrauterine transfer (to
a maximum of 18 months of age) whether or not the infant is
infected. A description of treponemal versus non-treponemal
tests are described in table 2. Direct molecular testing (PCR) or
dark field microscopy of skin lesions, nasopharyngeal aspirates
and/or placenta as appropriate may assist diagnosis. In addition
to standard haematological, renal and liver profiles, a neonatal
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CLINICAL SCENARIO
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)
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Audiology + ophthalmology review
Head MRI/US
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L
e
e
ZIK \ Add serology to booking bloods
s T . N
. Intrauterine growth restriction g:\“ﬁﬁ @ « —_— O Al {"\ @ .@. J— g ™
EN DAR - - PCR of skin lesions + eyes
b ZIK PAR HaV HIV < - Ophthalmology and audiology review
(Abnormal antenatal scans: N \- Limb x-rays as clinically indicated J
periventricular calcification, _— 0 -
. 7%
- hyperechogenic bowel, %;\3; @ ° « —_ (j ‘e @ @ -@ —_— /Hsv, HIV, HBV, HCV, HTLV-1t ™
ventriculomegaly, microcephaly, b - @ HSV: Ophthalmology & audiology review,
\ fetal growth restriction ZIK PAR HSV HIV P, PCR: skin, eyes, CSF, blood
BBV Maternal: HIV Ab +/- POC, HBV (HBsAg/Ab, HBCAb,
= HBeAg/Ab), HCV serology, HTLV-1 serologyt
No antenatal booking bloods %NN _——— — — - @ @ BBV Neonate: serial HIV PCRs, HCV PCR at 2-3 months &
HIV__HBY HCV. \ HIV/HCV/HBV serology at 12-18 months if mother + /

Figure 2 Syndromic application of the SCORTCH toolkit. BBV, blood-borne viruses; CMV, cytomegalovirus; C&S, culture and sensitivity; CSF,
cerebrospinal fluid; DIC, disseminated intravascular coagulation; HBcAb, hepatitis B core antibody; HBeAg/Ab, hepatitis B e antigen/antibody; HBsAg/
Ab, Hepatitis B surface antigen/antibody; HBV, hepatitis B virus; HCV, hepatitis C virus; HSV, herpes simplex virus; HTLV-1, human T-lymphotropic
virus 1; IV, intravenous; LFTs, liver function tests; MRI, magnetic resonance imaging; NPA, nasopharyngeal aspirate; PCR, polymerase chain reaction;
POC, point of care; RDT, rapid diagnostic test;SCORTCH, syphilis, CMV, ‘other’, rubella, toxoplasmosis, chickenpox, HSV and BBV; U&Es, urea and

electrolytes; US, ultrasound scan; VZV, varicella zoster virus.

lumbar puncture with CSF syphilis serology, ophthalmology
review and radiographs of chest and long bones (as clinically
indicated) are warranted to complete a comprehensive set of
diagnostic investigations.

C—cytomegalovirus

There is increasing recognition of congenital CMV (CCMV) as
an important cause of developmental delay and hearing loss.
The worldwide prevalence of CCMV has been estimated at
0.5%-29%,'* with infected infants, regardless of symptoms at
birth, at risk of developing permanent sequelae. Five to fifteen
per cent of asymptomatic infants are noted to be affected later
in life.'® Largely a result of long term sequelae, the economic
cost of CCMV in the UK has been estimated at £732 million."*
This re-enforces the importance of heightened clinical awareness
of congenital infections which may not be clinically apparent in
the neonatal period. This parallels cases of congenital syphilis
with late onset sequelae after a seemingly asymptomatic neonatal
period. Figure 4 outlines a diagnostic algorithm for investiga-
tion of possible CCMV in both symptomatic and asymptomatic
infants.

O—other

Zika, malaria, chagas disease, enterovirus, parvovirus

The ‘O’ in SCORTCH has been maintained in order to high-
light an evolving group of emerging and re-emerging perinatal
infections. Five infectious aetiologies are referenced in the
SCORTCH approach. Increasing global movement of people
requires heightened awareness of infections acquired abroad
that may have significant perinatal consequences for example
malaria, trypanosomes and arboviruses. Vigilance in screening
is also required as global warming and its impact on animal and
insect habitats is changing the epidemiology of vector-borne
diseases. Almost 1.4 million UK residents travel to zika endemic
areas each year (2010-2014), of which 25% are women of
childbearing age."® Similarly, chagas disease has recently been
classified as a neglected disease in the UK following increased
migration to Europe from Latin America. It has an estimated
prevalence of 1.27% in at-risk residents in London alone. In
view of high treatment efficacy of vertically transmitted chagas
disease, the WHO recommends targeted antenatal screening
which has yet to be implemented in the UK.'® The possibility of
emerging and re-emerging tropical congenital infections must be
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Maternal treponemal serology positive
Risk of congenital syphilis

l

l Review maternal history and antenatal treatment J

J |

Adequate matemnal treatment before pregnancy LOW RISK of syphilis in newborn HIGH RISK of syphilis in newbern
with 4-fold drop in RPR/ VDRL titres.

+ Adequate maternal treatment = Mo, unclear or inadequate maternal treatment
+ Serological evidence of response » Maternal treatment <4 weeks before delivery
= Nen-penicillin regimen

l

Antenatal booking bloods exclude reinfection

No further treatment of mather is required. Full elinical examination looking for features of congenital syphilis Full clinical examination looking for features of congenital syphilis
(rash, mucosal lesions, hepatomegaly, nasal discharge, bony (rash, mucosal lesions, hepatomegaly, nasal discharge, bony
Neonate does naot require testing for syphilis tenderness, eye lesions) tenderness, eye lesions)
Mormal newborn examination Clinical signs of congenital syphilis

Discuss and refer to paediatric infectious diseases for follow up
Paired syphilis serology from mother and infant (not cord blood)
LP {MCS, protein, VDRL, syphilis PCR) - If initial LP abnormal, will require repeat LP

1. Discuss with paediatric infectious diseases

2. Paired syphilis serology from mother and infant {not cord blood)

3. Consider treatment

4. Refer for follow up and repeat infant serology at 3 and 6 months; if
serology remains negative, infant has not been Infected.

in 3-8 months to assess response to treatment

FBC + differential, renal and liver profile

Blood culture

Urinalysis

CXR

X-ray long bones

. Ophthalmalogy review

10. Placental histopathology and PCR

11. IV benzylpenicillin 30 mg/kg/dose (equivalent to 50,000units/kg/dose) 12hourly for 7
days then 8 hourly to complete 10 days.

Figure 3  Diagnostic algorithm for serology, direct testing and follow-up of suspected congenital syphilis. CXR, chest X-ray; FBC, full blood count; LP,
lumbar puncture; MCS, microscopy and culture and sensitivity; RPR, rapid plasma reagin; VDRL, venereal disease research laboratory test.

CE~Ne o ume\

surveyed closely especially given recent cases of congenital zika Although the risk of congenital anomalies in fetuses exposed
infections. Other flaviviruses should be considered as possible to parvovirus has been estimated to be less than 1% in a UK
aetiologies of congenital infections as demonstrated in a recent study of 367 infants exposed in utero, the same study predicted
report implicating dengue as a probable cause of congenital fetal loss rates of approximately 10% if infected before 20
infection."” weeks gestation.'® Fetal hydrops and/or anaemia should raise a

strong suspicion of congenital parvovirus infection. Although
serological testing for congenital parvovirus can be performed,

Table 1  Confirmatory serological and molecular testing in

congenital syphilis Table 2 Treponemal and non-treponemal tests in syphilis diagnosis
Suspicion of congenital syphilis by history/physical exam AND/OR Test Notes
positive maternal syphilis serology Non- VDRL > Positive in mother with active infection (any
Confirmatory serological diagnosis® Confirmatory molecular diagnosis® treponemal  RpR stage).
» Paired treponemal IgM EIA, » Positive syphilis PCR from exudates test » Gradually decreases to undetectable in mother
quantitative RPR/VDRL and TPPA on of suspicious lesions or body fluids, and neonate with treatment.
the infant* and mother. for example, nasal discharge. » May remain persistently positive at low levels
»  Specimen with any of the following » Direct demonstration of Treponema after adequate treatment ‘serofast state’ with
confirm diagnosis of congenital pallidum by dark field microscopy >fourfold decline.
syphilis: from suspicious lesions or body » Titres for comparison between mother and
— Positive IgM EIA in infant. fluids, for example, nasal discharge. neonate important in determining need for
— Fourfold or greater difference in treatment in neonate.
RPR/VDRL or TPPA titre above that Treponemal  EIA/CIA/CMIA B Remains positive lifelong even after treatment.
of the mother. test TPPA » Transplacental transfer, antibodies clear in infant
— Positive RPR/VDRL on CSF. TPHA by latest 12-18 months of age.
— Fourfold or greater increase in RPR/
VDRL or TPPA titre within 3 months MHA-TP
of birth. FTA-Abs

— Persistently positive treponemal

CIA, chemoluminescence immunoassay; CMIA, chemiluminescent microplate
tests at 18 months and beyond.

immunoassay; EIA, enzyme immunoassay; FTA-Abs, fluorescent treponemal

*Infant blood, not cord blood. antibodies—absorbed; MHA-TP, micro-haemagglutination antibodies; RPR,

CSF, cerebral spinal fluid; EIA, enzyme immunoassay; RPR, rapid plasma reagin; rapid plasma reagin; TPHA, Treponema pallidum hemagglutination assay; TPPA,
TPPA, Treponema pallidum particle agglutination assay; VDRL, venereal disease Treponema pallidum particle agglutination assay; VDRL, venereal disease research
research laboratory test. laboratory test.
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f P genital CMV infection if any of the following \
features

Neonates:

- Intrauterine growth restriction
- Petechiae / purpura
- Thrombocytopenia

- Hepatomegaly
- Splenomegaly

Any age:
- New diagnosis of sensorineural hearing loss

- Failed newborn hearing screen (otoacoustic emissions)
- Microcephaly (head circumference <-2 SD for gestational age)

- Calcification (especially periventricular) on cerebral ultrasound

- Blueberry muffin rash (intradermal haematopoiesis)

- Jaundice {can be prolonged with elevated liver enzymes)

7

h 4

Clinical assessment

Risk factors: Prematurity, intrauterine growth restriction
General: Hepatosplenomegaly, jaundice, petechiae, purpura
CNS: Microcephaly, abnormal tone, seizures, retinitis, unilateral or

bilateral deafness

Y

- Renal profile, liver profile
- CMV DNA PCR on blood, urine or saliva
- Newborn blood spot — add on CMV PCR

- Assess for maternal seroconversion in pregnancy

Investigations
- Full blood count and differential

W Congenital CMV uncertain ;( e .,

J ’L infectious diseases

h 4

Congenital CMV confirmed

Specialist assessment:

- Ophthalmology review
- Diagnostic auditory testing
|

1

- Cranial ultrasound and brain MRI

Y

Asymptomatic

Mild or transient

symptoms

v ) 4
No treatment Discuss with paediatric
required infectious diseases
Y 4
Follow up untreated infants
Monitor neurodevelopment
Audiology assessment at least 6 monthly until 4 years of age, then annually until at
least 6 years of age

Ophthalmology assessment as directed by ophthalmologist, but baseline and annual
review up to age 5 years in those with clinical symptoms or signs at birth.

Significant organ involvement
CNS disease
Isolated sensorineural hearing loss

Offer treatment
IV ganciclovir mg/kg/dose BD if not enterally fed
PO valganciclovir 16mg/kg/dose BD if enterally fed

A 4

Follow up of treated infants

Full blood count, liver function and CMV viral load monitoring on treatment
Monitor neurodevelopment

Audiology assessment at least 6 monthly until 4 years of age then annually
until at least 6 years.

Ophthalmology assessment at baseline, and in symptomatic CMV, annually
until 5 years of age.

Figure 4 Diagnostic algorithm for serology, direct testing and follow-up of suspected CMV. BD, twice daily; CMV, cytomegalovirus; CNS, central

nervous system; PO, per oral.

highly sensitive PCR of neonatal blood should now be regarded
as diagnostically superior.

Several fetal anomalies have been attributed to congenital entero-
virus although the majority of cases (90%) remain asymptomatic
leading to imprecise estimates of congenital enterovirus incidence."”
Clinicians should have heightened awareness of enterovirus

infection in unexplained congenital findings: severe pneumonitis,
carditis, neurological manifestations, unexplained stillbirths, or
with unexplained severe illness in the mother. Samples for entero-
virus PCR from appropriate bodily fluids and secretions (cerebro-
spinal, stool, respiratory, nasopharyngeal, blood, skin) dependent
on the clinical condition of the infant are indicated for diagnosis.
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R—rubella

Measles, mumps and rubella vaccine coverage in England in 2018—
2019 was 82.4%, the lowest rate since 2011-2012.*° PHE reported
0.19 rubella infections per 100000 pregnancies between 2010 and
2016 with 0.05 cases of congenital rubella syndrome per 100 000.
Since 2016, rubella has not been part of routine prenatal screening
in the UK. Increased susceptibility to rubella infection in women
of childbearing age leads to the possibility of increased numbers
of congenital rubella cases.?! Similar to the diagnostic approach to
parvovirus, direct molecular testing of an infant's secretions, blood
and gestational tissue now supersedes serological testing previously
advised in the “TORCH screen’.

T—toxoplasmosis

The European Centre for Diseases Prevention and Control estimate
1.4 cases of congenital toxoplasmosis per 100000.%* Toxoplas-
mosis is not routinely screened for prenatally in the UK although
this is part of routine antenatal testing in other European coun-
tries. Thus, asymptomatic neonates born to mothers with known
positive toxoplasmosis serology is not uncommon in the UK. This
highlights toxoplasmosis as an important pathogen in both symp-
tomatic and asymptomatic neonates requiring prompt recognition

in the neonatal period, as emphasised by the SCORTCH diag-
nostic process. A diagnostic algorithm for toxoplasmosis serology
and direct testing in symptomatic and asymptomatic neonates is
included in figure 5.

C—chicken pox (VZV)

Exposure to VZV in pregnancy can cause serious consequences to
non-immune pregnant women and the developing fetus. Universal
varicella vaccination is not currently included in the national UK
immunisation schedule despite evidence suggesting reductions of
up to 85% in congenital and neonatal varicella cases in countries
with universal varicella vaccination programmes.”® Risks to the
fetus and the neonate from maternal disease is dependent on the
timing of infection in the mother. Congenital varicella syndrome
is due to exposure in the first 20 weeks of pregnancy and remains
rare with an estimated incidence of 1%-2% after maternal expo-
sure.”* Disseminated neonatal infection can occur in infants born
to non-immune mothers who contract VZV infection in the week
before, or up to a week after delivery.”> Given the variation of
symptoms and the absence of a routine vaccination in the UK, the
SCORTCH approach addresses both congenital varicella syndrome
and neonatal varicella disease in its diagnostic approach. This will

Review maternal details

1. Antenatal toxoplasma serology, if performed

2. Fetal ultrasound findings

3. Details of any maternal treatment in pregnancy
4. Amniocentesis PCR or placental microscopy and PCR if performed
5. Serology from mother after birth (paired with infant serology)

Maternal infection suspected or confirmed*
Infant infection not confirmed

Infant infection confirmed by positive amniocentesis PCR in
pregnancy, or by placental microscopy / PCR
(+/- antenatal US abnormalities)

/ Assess infant

2. Investigations:

blood)
- Toxoplasmosis PCR
- FBC, renal and liver profile

1. Detailed clinical examination assessing for microcephaly, rash,
hepatosplenomegaly, neurologic and eye abnormalities

- Paired maternal and infant toxoplasmosis serology (not cord

- Placental microscopy and PCR for toxoplasma

- Consider testing for other intra-uterine infections
3. Cranial imaging (cranial US +/- MRI brain)
4. Urgent ophthalmology and audiology referral

/

Discuss mother and infant blood results and
baby's assessment with paediatric ID team

v ,

[ Asymptomatic infant, reassuring results ]

treatment

Asymptomatic infant, equivocal results
Discussion with paediatric ID team regarding
further investigation and value in starting

Symptomatic infant, +/- non-reassuring results

Urgent discussion with paediatric ID regarding further
investigation (CSF, MRI-brain, audiology follow-up, regular
ophthalmology, treatment (pyrimethamine and sulfadiazine,
with folic acid)

Figure 5 Diagnostic algorithm for serology, direct testing and follow-up of suspected congenital toxoplasmosis. *Risk of infection of fetus depends
on trimester of maternal infection. First trimester, risk of infection 4%—15%, likely to have severe infection if infected. Third trimester, high risk of
infection (30%—75%), low risk of damage if infected (4%—17%), usually asymptomatic at birth. CSF, cerebrospinal fluid; FBC, full blood count; ID,

infectious diseases; US, ultrasound scan.
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facilitate early diagnosis and encourage prompt implementation of
prophylaxis or treatment.

H—herpes simplex virus

A 2017 global health report estimated the incidence of neonatal
HSV disease in Europe to be 8.9 per 100000 live births.*® The
British Paediatric Surveillance Unit is currently studying the inci-
dence of neonatal HSV in the UK and is due to report it's findings
in 2021. HSV is an infection that requires expedient identification
and management to prevent multi-system damage and long term
neurological sequelae. Seizures, skin/mucous membrane lesions,
unexplained hepatitis, pneumonitis and/or or a sepsis-like clinical
presentation must raise the clinician’s suspicion of HSV infec-
tion. We emphasise the importance of direct diagnostic testing
for HSV inclusive of: skin, eye and mucous membrane swabs and
lumbar puncture for HSV PCR, with neurological imaging where
applicable.

H—blood-borne viruses

HIV, hepatitis B virus (HBV), hepatitis C virus (HCV), human
T-lymphotropic virus 1 (HTLV1)

Antenatal, perinatal, and postnatal management to prevent
mother-to-child transmission of blood-borne viruses is critical,
and underlines the need for broad antenatal testing and response
to maternal diagnosis. The ‘“TORCH screen’ traditionally
focused on diagnostic approaches for the neonate, in particular,
the diagnosis of perinatal HIV. While HIV is an important focus
in SCORTCH, we also advocate for broader inclusion of viral
hepatitis (HBV and HCV) and HTLV-1 transmission in the diag-
nostic approach to congenital infections.

The UK proportion of positive antenatal tests for HBV is
0.369% with 0.11% newly diagnosed in pregnancy, and up to 1%
in certain inner city areas with higher populations with origins
from endemic areas.”” Diagnosis of maternal chronic HBV infec-
tion guides treatment of the neonate with monovalent HBV
vaccine and consideration of HBV immunoglobulin as 90% of
neonates infected perinatally will develop chronic infection.?”
Latest estimates suggest that approximately 143 000 people in
the UK are living with chronic HCV of which two-thirds remain
undiagnosed.”® The absence of antenatal testing, particularly
for HBV, should trigger urgent maternal testing. Both HBV
and HCV exposure require infant follow-up and repeat testing
to verify the infant’s infection status. The antenatal and post-
partum periods also serve as opportune times for family-focused
HCV testing and treatment initation as highly efficacious eradi-
cation therapy for people over 12 years is now widely available.

Similarly, maternal HIV requires rapid testing to ensure
measures are undertaken perinatally and post-partum to start
the mother and neonate on antiretroviral therapy and minimise
mother-to-child transmission. This has been a major success in
the UK over the past two decades with a steady fall in perinatal
acquisition rates to 0.27%.%’ However, there were still 29 cases
of perinatally acquired HIV in 2015, underlining the need for
clinical vigilance with emphasis on urgent testing for mothers
and neonates without antenatal serology results and retesting
those with negative results early in pregnancy with ongoing risk
factors for vertical transmission.

Lastly, in the UK it is estimated that 20 000-30 000 people are
infected with HLTV-1. Early antenatal recognition, especially in
those from highly endemic areas (East Asia, Middle East, Africa,
South America) and those with a history of T cell lymphoma/
leukaemia, may prevent up to 80% of transmissions via avoid-
ance of breast feeding alone.*°

CONCLUSIONS

A broader approach to congenital infection screening is advised
given the changing epidemiology of congenital infections and
recent rise in syphilis diagnoses in the UK. While the tradi-
tional “TORCH screen’ focuses on ill-defined, serology-specific
testing, our SCORTCH tool uses a multimodality strategy for
investigations by including radiology, ophthalmology, audiology,
microbiology and histology, as well as highly effective molec-
ular diagnostic approaches. We advocate that medical teams use
the SCORTCH approach to consider a wide range of infectious
differentials given that congenital infections have overlapping
clinical manifestations.
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