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Abstract
We report a case of nine-month-old twins who presented with bright green diarrhea along with
progressively worsening jaundice over one week. On initial evaluation, they were found to have significantly
elevated liver enzymes, bilirubin, and alkaline phosphatase levels but without signs of liver failure. They
were tested for multiple causes of liver injury including autoimmune and infectious etiologies, which were
negative as well. Both twins were incidentally found to be positive for COVID-19 on testing per hospital
protocol but did not have any respiratory symptoms. They were monitored closely during their hospital stay
and showed clinical stability but with only slight improvement in abnormal lab levels. Ultimately, they were
discharged with close outpatient follow-up. They demonstrated full resolution of all lab abnormalities and
symptoms two months post discharge.
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Introduction
Severe acute respiratory syndrome coronavirus 2019 (SARS-CoV-2) causes COVID-19. This virus is most
notable for its effects on the respiratory system, but it can present various disease phenotypes. A less
common clinical finding is severe liver injury with substantially elevated liver enzymes, commonly
associated with poorer clinical outcomes in adults [1-3]. This has been thought to be due to the localized
inflammatory effects of the virus on the liver [3]. There has been extensive research on the effects of
COVID-19 in the adult population, but research is more limited in the pediatric population. With the lack of
research on the effects of SARS-CoV-2 on the pediatric population comes an incomplete understanding of
the rarer effects the virus can cause in multiple organ systems. In this case, we present twin infants who
initially presented with severe jaundice and elevated transaminases and were found to be positive for
COVID-19.

Case Presentation
Nine-month-old dichorionic diamniotic male twins initially presented with a week of bright green diarrhea
along with progressively worsening jaundice now encompassing the whole body. They were noted to be
afebrile along with no other constitutional symptoms, and had no changes to their feeding. The parents
described a mild diarrheal illness among others in the household that had spontaneously resolved in the
week prior.

Their birth history was notable for delivery at 32 weeks due to maternal pre-eclampsia, which required
monitoring in the NICU to work on oral feeding skills. While in the NICU, twin A developed mild necrotizing
enterocolitis, which was managed conservatively with bowel rest and empiric antibiotics. Newborn
screenings done on both twins revealed that Twin B was a carrier for cystic fibrosis, but a follow-up skin
chloride test was negative. Neither twin required phototherapy at birth, and they had been meeting all
developmental milestones and regularly attending primary care appointments.

They presented to the emergency department with extensive, whole-body jaundice and a pronounced scleral
icterus. The rest of their physical examination and vital signs were normal for their age, and there were no
neurological abnormalities. Their comprehensive metabolic panels (CMP) were both noted to have
significantly elevated transaminases. Twin A had an aspartate transferase (AST) of 1134u/L and an alanine
transferase (ALT) of 265u/L; twin B had an AST of 834u/L and an ALT of 263u/L. Twin A’s total bilirubin was
8.6mg/dL and direct was 6.0mg/dL, while twin B’s total bilirubin was 6.8mg/dL and direct was 4.7mg/dL. The
complete blood count (CBC) was normal for their age and showed no leukocytosis, anemia, or other evidence
of hemolysis. Electrolyte values and creatinine were normal. Though they exhibited no respiratory
symptoms, a respiratory virus panel was obtained per hospital protocol and showed they were both positive
for SARS-CoV-19 by polymerase chain reaction test. Other inflammatory markers, including C-reactive
protein, erythrocyte sedimentation rate, and procalcitonin, were unremarkable. A right upper quadrant
ultrasound showed no cholelithiasis or biliary obstruction. Coagulation labs, as a representation of hepatic
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function, were normal. With stable vital signs and no other remarkable exam findings, they were admitted to
the hospital for further workup.

Hepatology was consulted and recommended labs to test for infectious and autoimmune liver pathology:
anti-nuclear antibody, anti-liver kidney (LK)/F-actin antibody, urine organic acids, plasma amino acids,
hepatitis panel, iron, ferritin, epstein-Barr virus, cytomegalovirus, herpes simplex virus, human herpes virus
6, and adenovirus labs were all normal. A blood smear obtained to assess hemolysis was found to be
unremarkable.

On hospital day three, a liver biopsy was performed on both twins. Their results were similar and
demonstrated stage two portal and peri-portal fibrosis with lobular cholestasis and hepatocellular necrosis.
These findings were grossly consistent with cholestatic liver disease. There was no excessive iron or copper
disposition and no pathologic findings of alpha-1 antitrypsin deficiency. Genetics was consulted, and the
Cincinnati Liver Disease Panel was obtained, which was negative for the most common genetic causes of
hereditary liver disease, including progressive familial intrahepatic cholestasis. Urine bile acids and
carbohydrates were analyzed and showed negative results for deficiencies in carbohydrate metabolism.

Transaminase and bilirubin levels were serially monitored throughout the hospitalization (Table 1), which
moderately improved after eight days. On the day of discharge, twin A had an AST of 941u/L, and twin B had
an AST of 549u/L. The patients were discharged and scheduled for outpatient follow-up. After two months of
close monitoring, the transaminases had normalized, and neither twin showed signs of jaundice.

Markers Twin A Twin B

Lab test (reference
values)

Admission
Discharge
(hospital day 8)

Follow-up appointment (60
days after discharge)

Admission
Discharge    
(hospital day 8)

Follow-up appointment (60
days after discharge)

AST (15-37 u/L) 1134 941 45 834 549 40

ALT (30-65 u/L) 265 195 23 263 204 24

Total bilirubin (<0.8
mg/dL)

8.6 8.2 0.2 6.8 6.2 0.2

Direct bilirubin (0.0-0.4
mg/dL)

6 5.7 0.07 4.7 4.4 0.08

Alkaline phosphatase
(146-477 u/L)

1323 880 0.2 963 483 270

TABLE 1: Selected markers of liver function and cholestasis at the time of admission, discharge,
and follow-up
AST: Aparte transferase, ALT: Alanine transferase

Discussion
While hepatic injury is a known side effect of COVID-19 infection, this case offers a novel presentation of
COVID-19-associated liver disease in twin infants. Reports have shown that acute liver injury (ALI) occurs
in 20% to 30% of adults hospitalized with COVID-19, though it is most commonly mild transaminitis that
spontaneously resolves [4]. A recent case series demonstrated similar findings in the pediatric population,
showing that COVID-19 infection combined with an ALT >40u/L was associated with more severe clinical
outcomes, including ICU admission and kidney dysfunction. However, in this study, there were so few
patients with ALT > 200u/L (5x the upper limit of normal) that their outcomes were not measured [5]. Both
patients presented in this case had ALT levels > 200u/L but had a relatively benign clinical course without
any evidence of kidney dysfunction.

A more recent pediatric case report showed a similar presentation in a 30-day-old female infant with a
severe elevation of both AST and ALT without liver failure [6]. The patient had a course almost identical to
our patients and recovered with conservative measures. While hepatic insult is also known to occur with
multisystem inflammatory syndrome in children (MIS-C) [7], our patients did not meet any of the criteria for
this diagnosis (fever for over 24 hours, laboratory evidence of inflammation, multisystem organ
involvement, no alternative diagnoses, and recent SARS-CoV-2 infection, all of which must be met).

This case is also unique due to the relatively benign disease phenotype present at the time of admission. The
COVID-19 infection typically presents with fevers, breathing difficulties, or cough [8], while hepatic
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dysfunction in infants often results in poor feeding and lethargy [9]. None of these symptoms were present
in this case, and it was only their visually striking jaundice that prompted the parents to present for medical
evaluation.

An aggressive genetic workup was undertaken because of their age and the fact that they are twins. Both
twins had heterozygous (single) variants of uncertain significance in ABCC2 and EPHX1. The ABCC2 is
associated with Dubin-Johnson syndrome [10] and codes for epoxide hydroxylase 1 (EPHX1), which is
broadly expressed in the liver [11]. Both genes are associated with autosomal recessive conditions for which
a second variant was not identified. Both twins had a heterozygous variant in UGT1A1, a risk allele for
Gilbert only when it is homozygous [12]. Twin B was previously known from newborn screening as a carrier
of the R117H gene, associated with cystic fibrosis [13] but he had a negative sweat chloride test. While these
genetic results were all largely normal, this is a novel presentation of genetic investigation in a case of
pediatric COVID-19-associated hepatitis. These clinically normal results suggest that the severity of the
liver injury was solely due to COVID-19 infection as opposed to genetic predisposition.

Conclusions
Despite the scale of the global pandemic, COVID-19 is still a relatively new and evolving pathogen with a
wide variety of effects that are being uncovered as more research is done. The pediatric population has
experienced varying effects from the virus that differ from those seen in the adult population. While there
are few published reports of liver injury in the pediatric population secondary to COVID-19 infection, this
case shows that liver pathology should be considered and evaluated in pediatric patients with COVID-19
infection.
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