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Abstract  

Context: The most common symptoms in neonates with severe COVID-19 infection have been 

respiratory problems. The virus may adversely affect organs such as the liver.  

Evidence acquisition: Studies focusing solely on liver involvement in newborns with COVID-

19 infection were searched in Pubmed, Scopus, and Google scholar databases. Eight studies were 

finally reviewed. 

Results: Direct viral invasion (COVID-19-induced hepatitis or systemic inflammatory response) 

and drug-induced may contribute to liver damage in neonates. SARS-CoV-2 may be the latest 

spark in TORCH infection, and fetal liver involvement may be induced by transplacental 

transmission.  

Conclusion: Hepatic dysfunction is infrequent but important in neonates with COVID-19 

infection and the mechanism of liver damage associated with COVID-19 may differ from that in 

adults. 
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1. Context 

Since the World Health Organization (WHO) declared the 2019 novel coronavirus disease 

(COVID-19) pandemic, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

infections have had a major impact on public health with high mortality rates (1-3). The main 

clinical manifestations of COVID-19 involve the upper and lower respiratory system. However, 

it has been shown that other organs and systems, including the gastrointestinal tract and liver, 

may be involved(4,5). Previous studies in adult patients showed a significant increase in 

aspartate aminotransferase (AST) and alanine aminotransferase (ALT) activity in patients with 

severe critical COVID-19, but the exact mechanism of liver damage is not well understood (6, 

7). Studies show that children are less likely to be infected with SARS-CoV-2 than adults (8, 9). 

In addition, neonates have milder clinical symptoms and non-specific laboratory or radiological 

abnormalities compared to older individuals (10). Therefore, many cases of infection may remain 

under-recognized or subclinical early in life due to the robust neonatal immune response and 

proinflammatory cytokine response (11).  

Similar to adults, SARS-CoV-2 may also adversely affect extrapulmonary organs such as the 

liver in children, and liver damage has been reported in them (4, 11-15). In children with 

COVID-19, hepatitis with severe manifestations of the disease called multisystem inflammatory 

syndrome in children (MIS-C) has been reported (12). Infection with SARS-CoV-2 in pregnancy 

is associated with adverse pregnancy outcomes and neonatal complications (16). The exact effect 

of the virus on the fetus is unclear. However, most neonates born to mothers with COVID-19 

have a benign and asymptomatic clinical course at birth even when the newborn is COVID-19 

positive (17). On the other hand, neonates with COVID-19 infection present a unique challenge 

in management (18). To date, our knowledge about neonates and preterm infants infected with 
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SARS-CoV-2 is limited (19,20). There are only a few published cases in the neonatal period that 

have analyzed liver involvement and the mechanism of liver injury during SARS-CoV-2 

infection. We aimed to review the available literature about hepatic involvement in COVID-19 

infection in neonates. 

2. Evidence acquisition  

The present article conducted a narrative review of the research studies which investigated 

neonatal liver injury during SARS-CoV-2 infection that were indexed in PubMed, Scopus, and 

Google scholar from March 2020 to July 2022. The keyword terms were COVID-19, Hepatitis, 

liver diseases, Newborn, Sars-cov-2, and Transaminases. All study types written in English were 

incorporated. Studies on the evaluation beyond the neonatal period and non-English articles were 

excluded. First, the articles were searched based on their titles. Then the abstract sections of all 

articles were reviewed by the neonatologist author. Finally identified matching papers with the 

inclusion criteria were reviewed.  

3. Results:  

In the primary search, 320 articles about liver injury in neonates with COVID-19 infection were 

detected. After the preliminary screening of titles and abstracts, 21 related studies were selected 

and in the review of the full text, 8 papers were finally identified as matching the review 

inclusion criteria. Different outcomes were reported in the published papers based on clinical 

presentation, mechanism of injury, and management. These different impacts are separately 

discussed below. 
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Clinical manifestations  

Neonates infected with SARS-CoV-2 can be asymptomatic, and involvement of the respiratory, 

gastrointestinal, and nervous systems is the most common manifestation in symptomatic 

cases(21). Similar to other viruses, newborns with this disease will have clinical manifestations 

similar to neonatal bacterial sepsis, and diagnosis can be very challenging (22). Transmission of 

SARS-CoV-2 from mother to newborn occurs mainly horizontally during the early postnatal 

period through droplets, respiratory secretions, saliva, and direct contact (23). Vertical 

transmission is rare but possible, but the consequences of vertical transmission on the fetus and 

newborn are not yet well defined (24). Although liver involvement is possible in neonates with 

SARS-CoV-2 infection, few studies have clearly described this association compared to studies 

in this area in children and adults (25). Therefore, due to the lack of studies, the exact rate of 

liver damage in neonates with COVID-19 infection is not known. The hepatic involvement in 

neonates with COVID-19 infection may manifest as hepatitis (elevated transaminases) without 

cholestasis or as cholestatic liver disease. A mild increase in liver enzymes appears to be the 

most common symptom of liver damage in neonates with COVID-19 infection. Kalamdani et 

al(26), reported 12 newborns who were positive for SARS-CoV-2. Nine of them were tested for 

liver enzymes (AST and ALT) and the average value of AST and ALT in them was slightly 

increased. Sisman et al(27), described a case report of a premature infant with the intrauterine 

transmission of SARS-CoV-2 infection with normal ALT and slightly elevated AST. In a case 

series of 33 neonates born to mothers with COVID-19 reported by Zeng et al(28), only one 

premature newborn had elevated AST and ALT. Stolfi et al(25), reported liver injury presenting 

with hypertransaminasemia in a term infant with vertical transmission of SARS-CoV-2.  In 

addition to abnormal elevations of liver enzymes in neonates with COVID-19, other forms of 

liver involvement have been reported in several studies, which may vary depending on the mode 
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of transmission of the infection. Kaur(29), reported a case of neonatal hepatitis as a consequence 

of intrauterine COVID-19 infection, which was diagnosed with conjugated hyperbilirubinemia, 

hepatosplenomegaly, elevated ALT, AST, and elevated COVID-19 antibody levels. Another case 

of neonatal cholestasis was reported by Thornton et al(30), as a case of congenital COVID-19 in 

a term female neonate who had severe COVID-19 infection with late-onset sepsis-like illness 

such as dyspnea, fever, and jaundice. Her laboratory testing showed direct hyperbilirubinemia. In 

further evaluation, the infant was diagnosed with biliary atresia and underwent a Kasai repair, 

which did not have significant postoperative complications.  In a prospective study on 60 

neonates born to mothers infected with COVID-19, Farhadi et al(17), investigated the outcome 

of 20 newborns who had a positive RT-PCR test for SARS-CoV-2. Only one baby had jaundice, 

but no direct hyperbilirubinemia, increased transaminases, or liver damage were seen in these 

babies, even in severe cases.  

Gestational alloimmune liver disease (GALD), a rare but often lethal fetal and neonatal disease 

has been reported in a premature male infant with suspected vertical transmission of COVID-19. 

The mother was infected with COVID-19 five months before delivery, and the pregnancy was 

complicated by intrauterine growth retardation and oligohydramnios. SARS-CoV-2 was detected 

in the newborn's stool after birth, and a large portosystemic intrahepatic shunt was observed in 

the newborn's abdominal ultrasound. The baby with the clinical picture of hemochromatosis 

progressed to severe liver failure with coagulopathy, direct hyperbilirubinemia, 

hypoalbuminemia, and high ferritin and finally died due to the complications of liver failure(19, 

31). Kaur et al(18), reported liver damage, a significant rise of transaminases and jaundice after 

initiation of remdesivir in a newborn with respiratory distress and severe hypoxemia, and 

positive RT-PCR for COVID-19. In this case, drug-induced liver injury versus COVID-19 
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infection-induced hepatitis was considered for transaminitis. Very few cases of the neonatal 

multisystem inflammatory syndrome associated with SARS-CoV-2 exposure have been reported 

with elevated liver enzymes and D-dimer levels(32, 33).  

Although clinical and laboratory manifestations of liver involvement caused by SARS-CoV-2 

have been reported scattered in newborns, it shows that liver damage in infants affected by 

COVID-19 infection should be thought. 

Mechanism of injury 

Liver injury in neonates infected with COVID-19 is less frequent.  According to the reported 

cases, different mechanisms may play a role in the liver damage of neonates with COVID-19 

infection, which include 1: Direct invasion of the virus to the baby in the form of horizontal or 

vertical transmission from mother to newborn. Vertical transmission can manifest as congenital 

infection and fetopathy. 2: Liver involvement as a manifestation of multi-system inflammatory 

syndrome that leads to multi-organ failure 3: Liver damage caused by drugs.  

Previous case series studies have shown that abnormal liver enzymes associated with COVID-19 

infection are not uncommon among infected children (34), but to date data collected on abnormal 

liver enzymes in neonates with COVID-19 infection are rare. On the other hand, abnormal liver 

enzymes associated with COVID-19 infection in neonates may not have the same underlying 

mechanisms as in adults and children. Abnormal liver enzymes are elevated in adult patients, 

possibly due to the release of inflammatory cytokines as a result of SARS-CoV-2 infection [35]. 

Conversely, interleukins do not play a key role in abnormal liver enzymes associated with 

COVID-19 in pediatric patients (34). Vertical transmission of SARS-CoV-2 from mother to 

infant is possible, but the consequences of this transmission on the fetus and infant are not yet 
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well defined (17, 25). Reports of liver involvement in vertically acquired neonatal SARS-CoV-2 

cases suggest that, compared with other viruses, SARS-CoV-2 is less placentotropic but can 

infect and cross the placenta due to binding to angiotensin-converting enzyme-2 (ACE-2) 

receptors that are expressed in different fetoplacental tissues(25,36,37). Therefore, one cause of 

neonatal liver injury is likely to be related to a direct mechanism mediated by the coronavirus, 

the details of which, although related to ACE2 receptor expression in cholangiocytes and 

hepatocytes, are currently still unknown (25). This mechanism can lead to neonatal hepatitis and 

hepatomegaly (29). In other words, the congenital transmission of SARS-CoV-2 is possible and 

may be the newest spark in TORCH (toxoplasmosis, other agents, rubella, cytomegalovirus, 

herpes) infection. In this case, there is a possibility of liver involvement like other TORCH 

infections (38). More knowledge is needed, but this virus should be included in the work list for 

investigation of suspected TORCH infections in newborns. The fact that SARS-CoV-2 produces 

RNAemia suggests the biological plausibility of transplacental transmission via a hematogenous 

route from mother to the fetus [39]. SARS-CoV-2 is also found in stool samples, suggesting that 

colonization of the perineum can lead to intrapartum infection of the newborn during delivery 

(40). In a cohort study, Jin and colleagues (19), evaluated the fecal samples of 14 newborns 

whose mothers had COVID-19 during pregnancy. Newborns’ stool was evaluated for SARS-

CoV-2 RNA, spike protein, and induction of inflammatory cytokines. They found that despite a 

negative SARS-CoV-2 nasal RT-PCR in all newborns, viral RNA and spike protein were 

detected in the feces of 11 of 14 newborns as early as the first day of life. Fecal homogenates 

from all infants induced an inflammatory increase of interleukin-6 (IL-6) and interferon-gamma 

(IFN-γ) from macrophages. Except for one death due to gestational autoimmune liver disease, 

most of the infants were clinically well. Their findings suggest intrauterine transmission of 
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SARS-CoV-2 and possible persistent intestinal viral reservoirs in newborns. Most of the mothers 

in the study had COVID-19 infections that had resolved at least 10 weeks before delivery. In the 

baby with liver involvement, the mother was infected with COVID-19 five months before 

delivery. Her baby presented with severe and persistent liver failure immediately after birth and 

died eleven weeks later due to the same clinical picture. Autopsy findings were consistent with 

gestational alloimmune liver disease. Stool samples up to day 56 showed increased levels of viral 

RNA. Indeed, this suggests the transmission of SARS-CoV-2 in utero to the fetus, but the 

mechanism of transmission to the fetal gut is unclear (19). Previous studies have reported the 

presence of SARS-CoV-2 viral RNAs in the amniotic fluid, and the virus may be transmitted to 

the fetal intestine by ingestion of this fluid by the fetus in utero (3, 19, 41 ). A negative RT-PCR 

does not rule out the possibility of the presence of SARS-CoV-2 in other tissues of the newborn 

that have not been carefully studied [19]. The results of this study revealed that the risk of 

intrauterine transmission increases when the mother is infected with COVID-19 before the 27th 

week of pregnancy (19). It was not determined whether the presence of intestinal reservoirs of 

SARS-CoV-2 played a role in the development of gestational alloimmune liver disease in 

newborns. It has been known that maternal viral infections, including herpes simplex and 

cytomegalovirus, activate the mother's immune system. With a similar mechanism, acute liver 

failure caused by GALD in the mentioned baby can be due to the production of autoantibodies 

and excessive inflammatory response caused by the mother's COVID-19 infection during 

pregnancy (42,43). Maternal IgG antibodies attack fetal hepatocyte antigens, which leads to fetal 

and neonatal liver damage. Further research is needed to clarify the autoantibody response in 

pregnant women with COVID-19 infection and its potential risk to the fetus.  
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Liver injury during the postnatal period as an acquired infection with SARS-CoV-2 can occur in 

neonates, but there are few reports analyzing liver involvement and injury mechanisms in this 

form of transmission. The exact information and mechanism of liver damage in infants or 

children are still not fully understood (44).  

The mechanism of hyperbilirubinemia and cholestasis in the Tatura study (45), has been 

theorized to be due to impaired active transport of bilirubin uptake into hepatocytes or liver 

damage caused by ACE-2 receptor expression as a target for SARS-CoV-2. Thornton et al (30), 

reported direct hyperbilirubinemia and biliary atresia in a neonate with COVID-19 infection.  

Biliary atresia is a heterogeneous disease of unknown etiology and the role of multiple viral 

inflammatory factors such as cytomegalovirus has already been suggested in its development. 

Therefore, they theorized that infant exposure to SARS-CoV-2 may contribute to biliary damage 

(30, 46). Multisystem inflammatory syndrome of neonates (MIS- N) due to infection with 

SARS-CoV-2 is rare but it can lead to hepatic involvement in neonates if it occurs (33). Fetal 

inflammatory response syndrome (FIRS) is a multisystem inflammatory syndrome in the fetus. 

Newborns affected by FIRS present with varying degrees of multi-organ system involvement 

such as liver damage. In this case, chorionic vasculitis and recurrent infarctions are seen in the 

pathology of the placenta (32, 47). FIRS caused by maternal SARS-CoV-2 infection can lead to 

severe neonatal complications such as liver and cardiac involvement (48).  The course of illness 

in neonates suggests that neonates respond differently to SARS-CoV-2 infection than children, 

so it may be important to re-evaluate the MIS-C criteria for generalizability to diagnose MIS-N 

(32).  

Currently, no targeted antiviral therapy has been recommended for neonates with COVID-19 

infection. Antiviral drugs may have hepatotoxic effects, and there are few reports on the use of 
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these drugs in neonates. Abnormal liver enzymes caused by drugs are less in infected neonates 

than in adults and children. Fever and the use of paracetamol are less common in neonates 

infected with the SARS-CoV-2, but one of the significant symptoms in children is fever, and 

giving paracetamol to children is fully accepted (34). Only one case of remdesivir-induced liver 

injury in a COVID-19 -positive neonate has been reported, so remdesivir should be used with 

caution and limited to cases of severe neonatal covid-19 infection (18). 

Management  

The main way to treat liver damage in neonates with COVID-19 is supportive care. Liver 

dysfunction is usually temporary and returns to normal without specific treatment and does not 

require targeted hepatoprotective treatment. Most neonates were clinically well and responded to 

supportive care, and liver function was preserved except for one death due to GALD (19). 

Immunomodulatory therapy with intravenous immunoglobulin (IVIG) with or without 

corticosteroids was used in neonates with MIS-N(32, 33). In most cases of COVID-19 infection 

in neonates, no antiviral agent is necessary. In cases of cholestatic liver disease, ursodeoxycholic 

acid or phenobarbital was used and elevated levels of transaminases were resolved with 

conservative management such as oxygen therapy, adequate caloric intake, and fat-soluble 

vitamin supplements (29, 45). One case with biliary atresia underwent Kasai 

hepatoportoenterostomy procedure (30).  

The main way to manage liver injury in neonatal COVID-19 infection seems to be supportive 

care and inhibition of the inflammatory response, and prevention of liver injury by careful 

monitoring of liver function is preferred. 



 

13 
 

4. Conclusion  

The incidence of liver involvement in neonates with COVID-19 infection is lower than in 

children and adults. Little is known about in-utero infection with COVID-19 as a cause of 

neonatal liver injury. However, intrauterine exposure to SARS-CoV-2 can infect the fetal liver, 

and possible liver damage should be sought in all neonates born to mothers with COVID-19 

infection. Further prospective studies and extensive follow-up are needed to determine the real 

effect of SARS-CoV-2 on the liver of newborns. 

Conflict-of-interest statement: There are no conflicts of interest for this article. 

Funding: There is no funding support for this article.  

Author contribution: RF collected the literature and wrote the first draft, conceptualized the 

structure of the text and critically revised the manuscript, and read and approved the final version 

of the manuscript.  

 

 

 

 



 

14 
 

References  

1 Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta Biomed. 2020; 

91(1):157-160.[ doi: 10.23750/abm.v91i1.9397. PMID: 32191675; PMCID: 

PMC7569573]. 

2 Lee SJ, Ward KP, Lee JY, Rodriguez CM. Parental Social Isolation and Child 

Maltreatment Risk during the COVID-19 Pandemic. J Fam Violence. 2022;37(5):813-

824. [doi: 10.1007/s10896-020-00244-3. PMID: 33462526; PMCID: PMC7807402]. 

3 Farhadi R, Mehrpisheh S, Ghaffari V, Haghshenas M, Ebadi A. Clinical course, 

radiological findings and late outcome in preterm infant with suspected vertical 

transmission born to a mother with severe COVID-19 pneumonia: a case report. J Med 

Case Rep. 2021; 15(1):213. [doi: 10.1186/s13256-021-02835-0. PMID: 33892788; 

PMCID: PMC8063577]. 

4 Mao R, Qiu Y, He JS, Tan JY, Li XH, Liang J, et al. Manifestations and prognosis of 

gastrointestinal and liver involvement in patients with COVID-19: a systematic review 

and meta-analysis. Lancet Gastroenterol Hepatol. 2020;5(7):667-678. [doi: 

10.1016/S2468-1253(20)30126-6. PMID: 32405603; PMCID: PMC7217643]. 

5 Tian D, Ye Q. Hepatic complications of COVID-19 and its treatment. J Med Virol. 

2020;92(10):1818-1824.[ doi: 10.1002/jmv.26036. PMID: 32437004; PMCID: 

PMC7280725]. 

6 Mohammed SA, Eid KM, Anyiam FE, Wadaaallah H, Muhamed MAM, Morsi MH, et al 

. Liver injury with COVID-19: laboratory and histopathological outcome-systematic 

review and meta-analysis. Egypt Liver J. 2022;12(1):9. [doi: 10.1186/s43066-022-00171-

6.. PMID: 35096428; PMCID: PMC8781706]. 

7 Kukla M, Skonieczna-Żydecka K, Kotfis K, Maciejewska D, Łoniewski I, Lara LF, et al. 

COVID-19, MERS and SARS with Concomitant Liver Injury-Systematic Review of the 

Existing Literature. J Clin Med. 2020; 9(5):1420.[ doi: 10.3390/jcm9051420. PMID: 

32403255; PMCID: PMC7290752]. 

8 Viner RM, Mytton OT, Bonell C, Melendez-Torres GJ, Ward J, Hudson L, et al. 

Susceptibility to SARS-CoV-2 Infection Among Children and Adolescents Compared 

With Adults: A Systematic Review and Meta-analysis. JAMA Pediatr. 2021;175(2):143-

156.[doi: 10.1001/jamapediatrics.2020.4573. PMID: 32975552; PMCID: PMC7519436]. 



 

15 
 

9 Conti MG, Natale F, Stolfi I, Pedicino R, Boscarino G, Ajassa C, et al. Consequences of 

Early Separation of Maternal-Newborn Dyad in Neonates Born to SARS-CoV-2 Positive 

Mothers: An Observational Study. Int J Environ Res Public Health. 2021;18(11):5899. 

[doi: 10.3390/ijerph18115899. PMID: 34072815; PMCID: PMC8199070]. 

10 Zimmermann P, Curtis N. COVID-19 in Children, Pregnancy and Neonates: A Review of 

Epidemiologic and Clinical Features. Pediatr Infect Dis J. 2020;39(6):469-477. [doi: 

10.1097/INF.0000000000002700. PMID: 32398569; PMCID: PMC7363381]. 

11 Conti MG, Angelidou A, Diray-Arce J, Smolen KK, Lasky-Su J, De Curtis M, et al. 

Immunometabolic approaches to prevent, detect, and treat neonatal sepsis. Pediatr Res. 

2020;87(2):399-405.[ doi: 10.1038/s41390-019-0647-6. PMID: 31689710]. 

12 Cantor A, Miller J, Zachariah P, DaSilva B, Margolis K, Martinez M. Acute Hepatitis Is 

a Prominent Presentation of the Multisystem Inflammatory Syndrome in Children: A 

Single-Center Report. Hepatology. 2020;72(5):1522-1527. [doi: 10.1002/hep.31526. 

PMID: 32810894; PMCID: PMC7655704]. 

13 Qiu H, Wu J, Hong L, Luo Y, Song Q, Chen D. Clinical and epidemiological features of 

36 children with coronavirus disease 2019 (COVID-19) in Zhejiang, China: an 

observational cohort study. Lancet Infect Dis. 2020;20(6):689-696.[ doi: 10.1016/S1473-

3099(20)30198-5. PMID: 32220650; PMCID: PMC7158906]. 

14 Miller J, Cantor A, Zachariah P, Ahn D, Martinez M, Margolis KG. Gastrointestinal 

Symptoms as a Major Presentation Component of a Novel Multisystem Inflammatory 

Syndrome in Children That Is Related to Coronavirus Disease 2019: A Single Center 

Experience of 44 Cases. Gastroenterology. 2020; 159(4):1571-1574.e2. [doi: 

10.1053/j.gastro.2020.05.079. PMID: 32505742; PMCID: PMC7270806]. 

15 Feng G, Zheng KI, Yan QQ, Rios RS, Targher G, Byrne CD, et al. COVID-19 and Liver 

Dysfunction: Current Insights and Emergent Therapeutic Strategies. J Clin Transl 

Hepatol. 2020; 8(1):18-24. [doi: 10.14218/JCTH.2020.00018. PMID: 32274342; 

PMCID: PMC7132016]. 

16 Villar J, Ariff S, Gunier RB, Thiruvengadam R, Rauch S, Kholin A, et al. Maternal and 

Neonatal Morbidity and Mortality Among Pregnant Women With and Without COVID-

19 Infection: The INTERCOVID Multinational Cohort Study. JAMA Pediatr. 2021; 



 

16 
 

175(8):817-826. [doi: 10.1001/jamapediatrics.2021.1050. PMID: 33885740; PMCID: 

PMC8063132]. 

17 Farhadi R, Ghaffari V, Mehrpisheh S, Moosazadeh M, Haghshenas M, Ebadi A. 

Characteristics and outcome of infants born to mothers with SARS-CoV-2 infection 

during the first three waves of COVID-19 pandemic in northern Iran: A prospective 

cross-sectional study. Ann Med Surg (Lond). 2022; 78:103839. [doi: 

10.1016/j.amsu.2022.103839. PMID: 35646336; PMCID: PMC9126617]. 

18 Kaur M, Tiwari D, Sidana V, Mukhopadhyay K. Remdesivir-Induced Liver Injury in a 

COVID-Positive Newborn. Indian J Pediatr. 2022;89(8):826.[doi: 10.1007/s12098-022-

04237-6. PMID: 35583631; PMCID: PMC9116058]. 

19 Jin JC, Ananthanarayanan A, Brown JA, Rager SL, Bram Y, Sanidad KZ, et al . SARS 

CoV-2 detected in neonatal stool remote from maternal COVID-19 during pregnancy. 

Pediatr Res. 2022; 19:1–8. [doi: 10.1038/s41390-022-02266-7. PMID: 35986143; 

PMCID: PMC9388973]. 

20 Lu Q, Shi Y. Coronavirus disease (COVID-19) and neonate: What neonatologist need to 

know. J Med Virol. 2020 ;92(6):564-567. [doi: 10.1002/jmv.25740. PMID: 32115733; 

PMCID: PMC7228398]. 

21 Raschetti R, Vivanti AJ, Vauloup-Fellous C, Loi B, Benachi A, De Luca D. Synthesis 

and systematic review of reported neonatal SARS-CoV-2 infections. Nat Commun. 2020; 

11(1):5164. [doi: 10.1038/s41467-020-18982-9. PMID: 33060565; PMCID: 

PMC7566441]. 

22 Ferreira G, Blasina F, Rodríguez Rey M, Anesetti G, Sapiro R, Chavarría L, et al. 

Pathophysiological and molecular considerations of viral and bacterial infections during 

maternal-fetal and -neonatal interactions of SARS-CoV-2, Zika, and Mycoplasma 

infectious diseases. Biochim Biophys Acta Mol Basis Dis. 2022; 1868(1):166285. [doi: 

10.1016/j.bbadis.2021.166285. PMID: 34624499; PMCID: PMC8492386]. 

23 Vella F, Senia P, Ceccarelli M, Vitale E, Maltezou H, Taibi R, et al. Transmission mode 

associated with coronavirus disease 2019: a review. Eur Rev Med Pharmacol Sci. 2020; 

24(14):7889-7904. [doi: 10.26355/eurrev_202007_22296. PMID: 32744718]. 

24 Farhadi R, Mehrpisheh S, Philip RK. Mobile-Assisted Virtual Bonding Enables Breast 

Milk Supply in Critically Ill Mothers With COVID-19: A Reflection on the Feasibility of 



 

17 
 

Telelactation. Cureus. 2021; 13(3):e13699. [doi: 10.7759/cureus.13699. PMID: 

33833919; PMCID: PMC8019329]. 

25 Stolfi I, Conti MG, Marciano A, Dito L, Natale F, Bartolucci M, et al. Liver Involvement 

in SARS-CoV-2 Vertically Infected Newborn: A Case Report. Front Pediatr. 2021; 

9:701722. [doi: 10.3389/fped.2021.701722. PMID: 34858898; PMCID: PMC8632015]. 

26 Kalamdani P, Kalathingal T, Manerkar S, Mondkar J. Clinical Profile of SARS-CoV-2 

Infected Neonates From a Tertiary Government Hospital in Mumbai, India. Indian 

Pediatr. 2020; 57(12):1143-1146. [doi: 10.1007/s13312-020-2070-9. PMID: 33043888; 

PMCID: PMC7781822]. 

27 Sisman J, Jaleel MA, Moreno W, Rajaram V, Collins RRJ, Savani RC, et al. Intrauterine 

Transmission of SARS-COV-2 Infection in a Preterm Infant. Pediatr Infect Dis J. 

2020;39(9):e265-e267. [doi: 10.1097/INF.0000000000002815. PMID: 32658097]. 

28 Zeng L, Xia S, Yuan W, Yan K, Xiao F, Shao J, et al. Neonatal Early-Onset Infection 

With SARS-CoV-2 in 33 Neonates Born to Mothers With COVID-19 in Wuhan, China. 

JAMA Pediatr. 2020;174(7):722-725. [doi: 10.1001/jamapediatrics.2020.0878. PMID: 

32215598; PMCID: PMC7099530].  

29 Kaur P. Neonatal hepatitis in a term newborn: sequelae to in utero COVID-19 

infection. Int J Contemp Pediatr. 2021;8(12):1977-1979. [DOI: 

https://dx.doi.org/10.18203/2349-3291.ijcp20214538]. 

30 Thornton SW, Gosman RE, Sudan DL, Rice HE, Arbogast MK, Fitzgerald TN. Biliary 

atresia in a neonate with a history of COVID-19: A case report. Int J Surg Case Rep. 

2022; 90:106705. [doi: 10.1016/j.ijscr.2021.106705. PMID: 34952315; PMCID: 

PMC8685349]. 

31 Moorhead R, Dean J, Brennecke S. Successful pregnancy outcomes following 

intravenous immunoglobulin treatment in a woman with a previous fetal death in utero 

due to gestational alloimmune liver disease: A case report. Case Rep Womens Health. 

2022;35:e00419. [doi: 10.1016/j.crwh.2022.e00419. PMID: 35600130; PMCID: 

PMC9120251]. 

32 Shaiba LA, Hadid A, Altirkawi KA, Bakheet HM, Alherz AM, Hussain SA, et al. Case 

Report: Neonatal Multi-System Inflammatory Syndrome Associated With SARS-CoV-

https://dx.doi.org/10.18203/2349-3291.ijcp20214538


 

18 
 

2 Exposure in Two Cases From Saudi Arabia. Front Pediatr. 2021;9:652857. [doi: 

10.3389/fped.2021.652857. PMID: 34055690; PMCID: PMC8158157]. 

33 Kappanayil M, Balan S, Alawani S, Mohanty S, Leeladharan SP, Gangadharan S, et al. 

Multisystem inflammatory syndrome in a neonate, temporally associated with prenatal 

exposure to SARS-CoV-2: a case report. Lancet Child Adolesc Health. 2021;5(4):304-

308. [doi: 10.1016/S2352-4642(21)00055-9. PMID: 33675696; PMCID: 

PMC7929789]. 

34 Zhou YH, Zheng KI, Targher G, Byrne CD, Zheng MH. Abnormal liver enzymes in 

children and infants with COVID-19: A narrative review of case-series studies. Pediatr 

Obes. 2020;15(12):e12723. [doi: 10.1111/ijpo.12723. PMID: 32875680]. 

35 Hu LL, Wang WJ, Zhu QJ, Yang L. [Novel coronavirus pneumonia-related liver 

injury: etiological analysis and treatment strategy]. Zhonghua Gan Zang Bing Za Zhi. 

2020;28(2):97-99. [doi: 10.3760/cma.j.issn.1007-3418.2020.02.001. PMID: 

32075364]. 

36 Alberca RW, Pereira NZ, Oliveira LMDS, Gozzi-Silva SC, Sato MN. Pregnancy, Viral 

Infection, and COVID-19. Front Immunol. 2020;11:1672. [doi: 

10.3389/fimmu.2020.01672. PMID: 32733490; PMCID: PMC7358375]. 

37 Li M, Chen L, Zhang J, Xiong C, Li X. The SARS-CoV-2 receptor ACE2 expression 

of maternal-fetal interface and fetal organs by single-cell transcriptome study. PLoS 

One. 2020;15(4):e0230295. [doi: 10.1371/journal.pone.0230295. PMID: 32298273; 

PMCID: PMC7161957]. 

38 Muldoon KM, Fowler KB, Pesch MH, Schleiss MR. SARS-CoV-2: Is it the newest 

spark in the TORCH? J Clin Virol. 2020;127:104372.[doi: 10.1016/j.jcv.2020.104372. 

PMID: 32335336; PMCID: PMC7195345]. 

39 Chan JF, Yip CC, To KK, Tang TH, Wong SC, Leung KH, et al. Improved Molecular 

Diagnosis of COVID-19 by the Novel, Highly Sensitive and Specific COVID-19-

RdRp/Hel Real-Time Reverse Transcription-PCR Assay Validated In Vitro and with 

Clinical Specimens. J Clin Microbiol. 2020;58(5):e00310-20. [doi: 

10.1128/JCM.00310-20. PMID: 32132196; PMCID: PMC7180250]. 



 

19 
 

40 Young BE, Ong SWX, Kalimuddin S, Low JG, Tan SY, Loh J, et al. Singapore 2019 

Novel Coronavirus Outbreak Research Team. Epidemiologic Features and Clinical 

Course of Patients Infected With SARS-CoV-2 in Singapore. JAMA. 2020; 

323(15):1488-1494. [doi: 10.1001/jama.2020.3204. PMID: 32125362; PMCID: 

PMC7054855]. 

41 Bahadur G, Bhat M, Acharya S, Janga D, Cambell B, Huirne J, et al . Retrospective 

observational RT-PCR analyses on 688 babies born to 843 SARS-CoV-2 positive 

mothers, placental analyses and diagnostic analyses limitations suggest vertical 

transmission is possible. Facts Views Vis Obgyn. 2021; 13(1):53-66. [doi: 

10.52054/FVVO.13.1.001. PMID: 33889861; PMCID: PMC8051196]. 

42 Ibrahim SH, Jonas MM, Taylor SA, Gutierrez Sanchez LH, Wolf JL, Sundaram SS. 

Liver Diseases in the Perinatal Period: Interactions Between Mother and Infant. 

Hepatology. 2020;71(4):1474-1485. [doi: 10.1002/hep.31109. PMID: 31925801; 

PMCID: PMC7150638]. 

43 Chang SE, Feng A, Meng W, Apostolidis SA, Mack E, Artandi M, et al. New-onset 

IgG autoantibodies in hospitalized patients with COVID-19. Nat Commun. 

2021;12(1):5417. [doi: 10.1038/s41467-021-25509-3. PMID: 34521836; PMCID: 

PMC8440763]. 

44 Palpacelli A, Martelli G, Lattanzi B, Volpini A, Cazzato S. Severe 

hypertransaminasemia during mild SARS-CoV-2 infection: A pediatric case report and 

literature review. Pediatr Investig. 2021;5(4):310-312. [doi: 10.1002/ped4.12300. 

PMID: 34909233; PMCID: PMC8662248]. 

45 Tatura SNN. Case Report: Severe COVID-19 with Late-Onset Sepsis-like Illness in a 

Neonate. Am J Trop Med Hyg. 2022;106(4):1098–103. [doi: 10.4269/ajtmh.21-0743. 

PMID: 35168194; PMCID: PMC8991361]. 

46 Morand A, Roquelaure B, Colson P, Amrane S, Bosdure E, Raoult D, et al. Child with 

liver transplant recovers from COVID-19 infection. A case report. Arch Pediatr. 

2020;27(5):275-276. [doi: 10.1016/j.arcped.2020.05.004. PMID: 32402433; PMCID: 

PMC7200359]. 



 

20 
 

47 Shanes ED, Mithal LB, Otero S, Azad HA, Miller ES, Goldstein JA. Placental 

Pathology in COVID-19. Am J Clin Pathol. 2020;154(1):23-32. [doi: 

10.1093/ajcp/aqaa089. PMID: 32441303; PMCID: PMC7279066]. 

48 McCarty KL, Tucker M, Lee G, Pandey V. Fetal Inflammatory Response Syndrome 

Associated With Maternal SARS-CoV-2 Infection. Pediatrics. 

2021;147(4):e2020010132. [doi: 10.1542/peds.2020-010132. PMID: 33122348]. 

 

 

 

 

 

 

 

 



 

21 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

  

 

 

 

 

 

 

 
 
 
 
Figure 1 Mechanism of neonatal liver injury.SARS-CoV-2: Severe acute respiratory syndrome 

coronavirus 2, COVID-19: 2019 novel coronavirus disease, GALD: Gestational alloimmune 

liver disease, ACE2: Angiotensin-converting enzyme 2, FIRS: Fetal inflammatory response 

syndrome, MIS-N: Multi system inflammatory syndrome of neonate, MOD: multiple organ 

dysfunction, IL-6: interleukin -6, IFN- Interferon- γ.  
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Table 1 Individual data on neonatal COVID-19-associated liver injury 

Ref Neonatal age manifestation management outcome 

Kaur et al[18] 

 

Jin et al [ 19] 

 

Stolfi et al [25] 

 

Kaur [29] 

 

Thoronton et al 

[30] 

 

Shaiba et al [32] 

 

 

Kappanayil et al 

[33] 

 

 

Tatura [45] 
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