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Abstract 

Background: Pseudo-TORCH syndrome (PTS) is a group of autosomal recessive 

disorders that clinically and radiologically mimic TORCH congenital infections. The 

prevalence of pseudo-TORCH syndrome 2 is 1 in 1,000,000 cases worldwide. This 

novel disorder is extremely rare, and is generally detected by prenatal diagnosis 

through next generation sequencing (NGS) during pregnancy. In this study, a famili-

al case of pseudo-TORCH syndrome 2 with novel non-sense mutation in the ubiqui-

tin-specific peptidase 18 (USP 18) gene in the parents was reported, who are hetero-

zygous asymptomatic carriers; however, all children have inherited a homozygous 

pathogenic form of USP18, which is an important negative regulator of type I inter-

feron (IFN) signal transduction. To the best of our knowledge, this is the first case of 

a novel mutation of USP18 seen in a family with pseudo-TORCH syndrome 2 (PTS 

2) from India. 

Case Presentation: A 23-year-old pregnant woman with bad obstetric history, in-

cluding intrauterine and neonatal mortality was referred to the Institute of Genetics 

in the year 2021 for clinical and genetic evaluation. Advanced clinical exome se-

quencing of the parents and the fetus revealed heterozygous carrier status in parents 

and homozygous mutation in USP 18 gene in the progeny leading to pseudo-

TORCH-2 syndrome. 

Conclusion: The present case highlights the significance of carrier screening, prena-

tal diagnosis, and genetic counseling in couples with bad obstetric history for the de-

tection of rare genetic disorders with poor prognosis. 
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Introduction 

seudo-TORCH syndromes (PTS) are a group 

of autosomal recessive disorders that clini-

cally and radiologically mimic TORCH con- 
 

genital infections which were first described by 

Baraitser et al. (1). The incidence of all pseudo-

TORCH disorders is less than one in a million 

globally (2), and till date no cases have been re-

ported from India. The pseudo-TORCH syndrome 

is a multisystemic disorder characterized by find-

ings of the central nervous system that mimic  
 

 

 

 

those of congenital intrauterine infections alt-

hough serological tests are negative (3) for classic 

TORCH infections (toxoplasmosis, rubella, cyto-

megalovirus, herpes and syphilis) as well as brain 

malformations, intrauterine growth retardation, re-

spiratory failure, seizures, and septic shock in ne-

onates. A repeated negative TORCH profile in 

cases of intrauterine and neonatal mortality is in-

dicative for the diagnosis of this syndrome, and 

the importance of intracranial calcification and 
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neonatal seizures is emphasized as a diagnostic 

assistance. Mutations in the USP18 gene lead to 

inappropriate activation of the interferon (IFN) 

immunological pathway and cause TORCH syn-

drome. Type I interferonopathies are monogenic 

autoinflammatory disorders described by an in-

creased production or response to type I interfer-

ons. USP18 inhibits type I interferon signaling by 

preventing Janus-associated kinase 1 (JAK1) from 

binding to the type I interferon receptor. The defi-

ciency of USP18 causes unregulated interferon-

mediated inflammation, which is fatal during the 

perinatal period (4). 

 

Case Presentation 

A third-degree consanguineous couple with 4 

years of married life and a chief complaint of bad 

obstetric history including intrauterine and neona-

tal deaths were referred to the Institute of Genet-

ics and Hospital for Genetic Diseases, India for 

clinical and genetic evaluation. The couple's phys-

ical and clinical examination were normal, and the 

obstetric history included intrauterine and neona-

tal deaths with no family history of any genetic 

abnormalities (Figure 1). The study was approved 

by institutional ethics committee and the informed 

consent was obtained from the couple before in-

cluding in the study. The woman's reproductive 

history shows the first pregnancy (2018) was un-

complicated until 26 weeks of gestation followed 

by preterm premature rupture of membranes 

(PPROM), resulting in preterm birth and the death 

of the female child (IV-1) 5 days after birth. 

The second pregnancy (2019) was uneventful 

until the woman suffered a PPROM at 30 weeks 

of gestation, resulting in a premature delivery. 

This neonate had seizures, a dilated third ventri-

cle, corpus callosum with wavy appearance, and 

echogenic brain parenchyma. Periventricular leu-

komalacia was revealed on postnatal MRI and 

small intestinal obstruction along with unconju-

gated hyperbilirubinemia, no dysmorphic features, 

and negative TORCH profile were the other find-

ings. It was suggested that the child (IV-2) died of 

sepsis 7 days after delivery. 

The third pregnancy (2020) was an intrauterine 

death (IUD, IV-3) at 5 month of gestation. The 

fourth pregnancy (2021) continued smoothly with 

normal results of targeted imaging for fetal anom-

alies (TIFFA) and nuchal translucency (NT) scan. 

After 17 weeks, an amniocentesis was performed 

for prenatal diagnosis. The fetus (IV-4) died in 

utero at 26 weeks of gestation and was aborted. 

Results 

The IV-1 female infant sample was unavailable 

for testing since the neonate died five days after 

birth. The clinical exome sequencing of the sec-

ond child (IV-2) revealed a novel homozygous 

nonsense mutation in exon 9 of the USP18 gene, 

which resulted in a stop codon and premature 

truncation of protein (Ubiquitin, p:Tyr302Ter) 

(Figure 2). Interpretation of pathogenic variant 

was reported based on the recommendations of 

American College of Medical Genetics (5). Carri-

er status of the parents was then assessed, and it 

was determined that the parents were asympto-

matic heterozygous carriers of the same pathogen-

ic variant of the USP18 gene. The prenatal diag-

nosis by next generation sequencing (NGS) of 

USP18 mutations for IV-4 indicated that the fetus 

had inherited USP18 in homozygous form, indi-

cating that the fetus was affected by this autoso-

mal recessive disorder. 

 

Discussion 

Pseudo-TORCH syndrome 2 is a severe neuro-

logical disorder with an early onset (perinatal)  

 

Figure 1. Four generation pedigree of a family with pseudo-

TORCH syndrome 

Figure 2. Parents (F and M) whole exome sequencing (WES) 

indicating heterozygous USP18(+) Exon 9 c.906 T>G (p.Tyr 

302 Ter) and fetal WES indicating homozygous USP18(+) 

Exon 9 c.906 T>G (p.Tyr302 Ter) 
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marked by cerebral calcification, white matter 

abnormalities, and microcephaly, which mimics 

congenital viral infections (3). The high rate of 

consanguinity in PTS families implies that many 

instances are hereditary, with an autosomal reces-

sive pattern of inheritance. The spectrum of clini-

cal findings includes microcephaly, seizures, brain 

atrophy, intracranial calcifications (6), hepatosple-

nomegaly, thrombocytopenia (7), and develop-

mental delay. Pseudo-TORCH syndrome exhibits 

genetic heterogeneity with three different forms 

based on pathogenic variation (8, 9). Pseudo-

TORCH syndromes have an extremely rare inci-

dence and prognosis with neonatal mortality oc-

curring during the first year of life, as well as sig-

nificant developmental delay and other clinical 

symptoms. 

Pseudo-TORCH syndrome 2 is genetically het-

erogeneous with a nonsense mutation in the USP-

18 gene acting as one of the pathogenic forms 

which maps to chromosome 22q11.2 in human. 

Ubiquitin-specific peptidase 18 (USP18) is known 

as ISG15 isopeptidase and is a negative regulator 

of type I and type III interferon signal transmis-

sion. The expression of USP18 is evident at vari-

ous levels in different tissues, with a high expres-

sion of USP18 detected in the liver, spleen, and 

thymus (10). However, there was a low but clear-

ly identifiable amount of USP18 expression in 

bone marrow, adipose tissue, and lung tissue (11). 

A severe type I interferonopathy is ubiquitin-

specific peptidase 18 (USP18) deficiency which 

inhibits. USP18 inhibits type I interferon signaling 

by preventing Janus-associated kinase 1 (JAK1) 

pathway from binding to type I interferon recep-

tor. The lack of USP18 causes unrestricted inter-

feron-mediated inflammation, which is fatal dur-

ing the perinatal period. 

A study conducted by Malakhova et al. (2003) in 

knockout mice reveals that USP18 deficiency 

causes severe type I interferonopathy, resulting in 

neonatal mortality (12), neurological symptoms 

and brain inflammation, suggesting that a defi-

ciency of USP18 has an effect on the central ner-

vous system that varies in intensity depending on 

the genetic background (13). 

In 2016, a case study was conducted by Meuwis-

sen et al. in two distinct families; in the Turkish 

consanguineous family, three children were af-

fected by PTS with severe brain damage and neo-

natal presentation leading to death of neonates 

within two weeks and in a German non consan-

guineous couple, two children had PTS-like phe-

notype with perinatal onset and died within the 

first week after birth. Molecular diagnosis reveal-

ed loss of function in the USP 18 gene homozy-

gous and heterozygous variant (c.652C>T) in both 

families (14). 

The most recent case was reported by Alsohime 

et al. (2020) about a Saudi infant with pseudo-

TORCH syndrome 2 born to first-cousin parents 

after in vitro fertilization with neonatal respiratory 

distress, disseminated intravascular coagulopathy, 

without organomegaly, and grade II intraventricu-

lar hemorrhage. At the age of seven months, a 

molecular diagnostic test showed a homozygous 

splice site variant in the USP18 gene at exon 10 

(c.1073+1G→A). This infant was started on rux-

olitinib, a JAK1/2 inhibitor, and remained on that 

dose until he was three years old, with full remis-

sion of clinical signs. The kid with USP18 defi-

ciency was the only patient who lived for at least 

7 months on supportive therapy. The boy was 

three years old at the time when the article was 

published and was still receiving oral ruxolitinib. 

He continues to grow properly, but at a slower 

rate in terms of developmental milestones (4). 

In the present study, two of the pregnancies end-

ed in intrauterine death (IV-3,4) and two neonatal 

deaths (IV-1,2), with no medical information of 

IV-1. Seizures, a dilated third ventricle, corpus 

callosum with wavy appearance, echogenic brain 

parenchyma, periventricular leukomalacia, and 

small intestinal obstruction along with unconju-

gated hyperbilirubinemia were all observed in the 

preterm female newborn (IV-2) as described in 

the previous case in 2016 and 2020. A pathogenic 

variation observed in the homozygous and hetero-

zygous form of USP18 (+) Exon 9 c.906 T>G in 

the present study was not reported so far to the 

best of our knowledge. The USP 18 genotype is 

likely to be responsible for the phenotypic distress 

causing intrauterine death and neonatal death in 

the present study. Parents (III-4,5) were heterozy-

gous carriers for the same mutation and are heal-

thy; thus, there was no medical indication to per-

form diagnostic testing to assess them. 

Based on the available information, the couple 

was provided genetic counselling, and the recur-

rence risk was estimated and the options for the 

couple for further procedures were explained. As 

the couple were heterozygous carriers for the USP 

18 gene mutation, they were counseled regarding 

the 25% of risk in each pregnancy for pseudo-

TORCH syndrome 2. Extensive counselling was 

provided on the available management option for 
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this syndrome on a global scale, namely ruxoli-

tinib therapy, which has been shown to improve 

clinical manifestations in afflicted children. 

 

Conclusion 

In conclusion, the present study reports the novel 

pathogenic mutation in USP18 gene in a pseudo 

TORCH syndrome 2. Thus, the improved genetic 

testing , pedigree analysis and genetic counselling 

are recommended for the diagnosis and manage-

ment of rare genetic disorders in future pregnan-

cies. 
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