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1  | INTRODUC TION

Beyond the well-known catastrophic pulmonary effects of coronavi-
rus disease 2019 (COVID-19), the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) has also been associated with a significant 
damage to other organ systems, including kidney, heart, vessels and 
liver.1-5 Specifically, the increase in liver enzymes in COVID-19 patients 
has been reported worldwide6,7 but the prevalence of liver injury and 
the associated clinical features of these patients are currently scarce.8

Xu et al recently presented a case report of acute on chronic he-
patic failure,9 but no other cases of acute hepatitis occurring during 
the course of COVID-19 are reported and treatment strategies are 
currently not well-defined.

Viral hepatitis and COVID-19 is still an almost unexplored 
field. It is indeed controversial whether patients with chronic 

Hepatitis B virus (HBV) are likely to have a worse outcome of 
COVID-19.10,11 According to Zou et al,12 patients with SARS-
CoV-2 and chronic HBV co-infection with liver injury and coagu-
lation dysfunction were more likely to develop severe illness and 
had higher mortality.

This selected case of acute HBV hepatitis and COVID-19 is a cue 
to loop through the challenging coinfection.

We selected the patient case from the SMatteo COvid19 Registry 
(SMACORE), which is the cohort of patients with a confirmed di-
agnosis of COVID-19 disease referred to the IRCCS Policlinico San 
Matteo Hospital of Pavia, Italy, from February 2020.

The SMACORE database includes demographic, clinical laboratory 
tests, treatment and outcome data. Ethics approval for observational 
research using SMACORE data was obtained from the local ethics 
committee.
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Abstract
Liver impairment is frequent in patients with novel coronavirus disease (COVID-19) 
and direct viral tropism for the liver has been proven. Since several of the currently 
administered drugs against severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) are possibly hepatotoxic, the management of patients with COVID-19 and 
liver failure is still an almost unexplored field. Taking this challenging case of acute 
HBV with persistent hyperbilirubinemia and SARS-COV-2 infection with respiratory 
distress as a starting point, we here loop through this condition. Where the available 
therapeutic options are scarce, we here propose hemoperfusion (HP) as an attractive 
alternative to both delay any late-stage progression of hyper inflammation process in 
COVID-19 and remove the toxins involved in acute liver failure.
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2  | C A SE REPORT

A previously healthy 64 years old man presented with a 2 days his-
tory of generalized jaundice, scleral icterus, dark urine and malaise 
in the Hospital of Vigevano, province of Pavia, Lombardy, northern 
Italy on March 2020.

He was not on any medications or supplements and denied any 
alcohol consumption, recent transfusions of blood products and 
high-risk sexual behaviour.

Admission laboratory study revealed aspartate aminotransferase 
(AST) 1670 U/L, alanine aminotransferase (ALT) 1540 U/L and sig-
nificant levels of direct hyperbilirubinaemia (Total bilirubin 37 mg/
dL, Direct bilirubin 30 mg/dL) supporting the clinical hypothesis of 
acute hepatitis.

Additional testing indicated a positive hepatitis B surface anti-
gen (HBsAg), positive hepatitis B core IgM (HBcAb IgM), negative 
hepatitis B surface antibody (HBsAb), positive hepatitis Be antigen 
(HBeAg) and a negative hepatitis Be antibody (HBeAb) consistent 
with acute hepatitis B infection. HBV-DNA PCR, indeed, returned 
with >170 million IU/mL.

Serologic and PCR tests for hepatitis A virus, hepatitis C virus, 
hepatitis D virus, hepatitis E virus, Epstein-Barr virus, cytomegalovi-
rus and human immunodeficiency virus were negative.

A liver ultrasound did not point out any anomalies, showing an 
echogenic liver without cirrhosis, common bile duct obstruction or 
gallstones.

At hospital admission, the transcriptase-polymerase chain reac-
tion (RT-PCR) of the patient's nasal swab was negative for acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) infection.

By the third day of hospitalization, the patient's symptoms 
had partially resolved: his transaminitis had significantly dropped 
(Alanine aminotransferase ALT 120 U/L) though direct hyperbiliru-
binemia persisted (Total bilirubin 30 mg/dL, Direct bilirubin 20 mg/
dL) and a progressive impairment of the renal function had occurred 
(creatinine 1.7 mg/dL; eGFR 52 mL/min/1.73 m2).

Despite further investigations were still ongoing, the patient 
chose to leave the hospital after 7 days of hospitalization.

Within one week after hospital self-discharge, the patient de-
veloped fever (body temperature of 38.3°C), cough, dyspnoea and 
chest distress. He was then admitted to the Infectious Diseases 
department of our Hospital, IRCCS Policlinico San Matteo of Pavia, 
Northern Italy. This time, the RT-PCR of his nasal swab confirmed 
SARS-CoV-2 infection. In this respect, we are unable to rule out ei-
ther in-hospital or community transmission of the infection.

His physical exam revealed generalized jaundice on the one 
hand, and on the other hand a respiratory rate (RR) of 42 and an 
oxygen saturation of 89% on room air, improving to 95% on a 15 L/
min non-rebreather mask.

Admission laboratory results (Table 1) showed elevated levels of 
C reactive protein and several inflammatory cytokines together with 
neutrophilic leukocytosis, which are consistent with the hyper-in-
flammation phase of SARS-CoV-2 infection, as already described in 
the literature.1-3 In addition, renal failure persisted.

Regarding liver function tests, there was a still significant direct 
hyperbilirubinemia.

The chest radiograph showed an interstitial pneumonia with bi-
lateral infiltrates.

The patient was treated with enoxaparin 6000  IU, hydroxy-
chloroquine 400 mg per day and empiric antibiotic coverage with 
ceftriaxone 2 g once a day for the first 5 days of hospitalization. 
Although no evidence of fulminant hepatitis, the persistent in-
crease in bilirubin levels was concerning and Entecavir 1 mg once a 
day was started.13

As a result of the acute viral hepatitis and the reports of sudden 
acute decompensation in patients with COVID-19,4 despite being 

TA B L E  1   Biochemical and Cytokine serum level

Laboratory Value Measures
Reference 
range

Interferon gamma 
(Ig γ)

0.1 pg/mL <15.6

Interleuchina-1 
(IL-1)

40.8 pg/mL 0-3.9

Interleuchina-10 
(IL-10)

45.1 pg/mL 0-7.8

Interleuchina-2 
(IL-2)

14.40 pg/mL 0-31.2

Interleuchina-6 
(IL-6)

69.9 pg/mL 0-3.1

Interleuchina-8 
(IL-8)

68.5 pg/mL 0-31.2

Tumor necrosis 
factor alpha

0.12 pg/mL 0-15.6

Leukocytes 11.40 ×103/µL 4.00-10.00

Neutrophils 10.45 ×103/µL 2.0-8.0

Lymphocytes 2.06 ×103/µL 1.5-4.0

LDH 453 mU/mL 125-220

CRP 8.6 mg/dL <0.5

PCTI 1.1 ng/ml 0.0-0.5

AST 81 U/L <37

ALT 70 U/L <41

Total bilirubin 33.4 U/L <1.0

Direct bilirubin 28.4 U/L <0.2

GGT 177 U/L 5-61

Creatinine 2 U/L 0.80-1.20

eGFR 33 mL/min/1.73m2

BUN 95 mg/dL 10-50

Albumin 1.3 g/dL 3.5-5.0

INR 1.18

PT 76 % 70-120

Abbreviations: ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; BUN, blood urea nitrogen; CRP, C reactive 
protein; eGFR, estimated Glomerular Filtration Rate; GGT, γ-glutamyl 
transferase; IgY, interferon gamma; IL-1, interleuchina-1; IL-10, 
interleuchina-10; IL-2, interleuchina-2; IL-6, interleuchina-6; IL-8, 
interleuchina-8; LDH, lactate dehydrogenasis; PCTI, procalcitonin; PT, 
prothrombin time ratio.



     |  2657COLANERI et al.

F I G U R E  1   Trend of the laboratory values according to the days of hospitalization and Adsorba filter (on day 7) and other treatments 
administered during the hospitalization. ALT, alanine aminotransferase; AST, aspartate aminotransferase; CFX, ceftriaxone; CRP, C reactive 
protein; ENO, enoxaparin; ETV, entecavir; HCQ, hydroxychloroquine; INR, international normalized ratio
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hemodynamically stable, the patient was moved to the preintensive 
care unit in our hospital.

As a result of the kidney failure and oliguria, two cycles of con-
tinuous renal replacement therapy (CRRT) were performed on day 6 
and 7 obtaining a progressive clinical improvement though the cre-
atinine levels stocked on higher levels than patient's basal (Figure 1).

Furthermore, since cytokines and bilirubin tend to be difficult 
to remove with conventional haemodialysis or CCRT, two cycles of 
hemoperfusion (HP) treatment (Adsorba filter) were performed on 
day 7 and 8. As shown in Figure 1, the levels of bilirubin had slowly 
dropped within the next few days as well as those of inflammatory 
markers. The respiratory function had also improved significantly, 
and the patient was finally discharged on day 20. The patient also 
becomes negative for SARS-CoV-2 after 5 days from hospitalization 
and then persisted negative over time.

At the time of discharge, an assessment of hepatitis B serol-
ogy was repeated and showed seroconversion, consisting of loss 
of HBeAg and appearance of HBeAb. In addition, hepatitis B virus 
(HBV) DNA had dropped to 748 IU/mL.

3  | DISCUSSION

Alterations of LFT are frequent in COVID-19 patients but their prog-
nostic value is controversial (18, 19). Direct SARS-COV-2 infection of 
the liver has been demonstrated, and elevated levels of cholestatic 
indexes in COVID-19 patients are possibly because of the viral tro-
pism for ACE2 receptors expressed in cholangiocytes.14 Moreover, a 
study led by Cai et al on 417 COVID-19 patients highlighted the role 
played by hepatotoxic drugs in the onset of liver injury.15

To our knowledge, this was the first reported case of acute HBV 
and SARS-COV-2 co-infection that forced us to face the absence of 
data about managing COVID-19 patients whit acute liver damage be-
cause of a different cause.

Wafa A. Aldhaleei et al recently reported a clinical case of HBV 
reactivation caused by SARS-CoV-2 in a young man with confusion 
and severe transaminitis.16 However, since the patient was com-
pletely asymptomatic for COVID-19, no specific treatment was 
deemed necessary.

To date, evidence on safety and efficacy of drugs against SARS-
CoV-2 are missing and all approaches are empirical.

Even though there is no substantiated proofs about the COVID-
19 pathogenesis, it has been assumed that the disease presents with 
two distinct phases: an earlier viral phase, targeted by antiviral agents 
like Remdesivir, followed by a dysregulated immune response, known 
as cytokine storm, (with higher levels of cytokines as IL-1, IL-10, IL-6 
and TNF) which leads to clinical deterioration and acute respiratory 
distress syndrome (ARDS). Several treatments, including corticoste-
roids and IL-6 blockage with Tocilizumab, have been used to control 
and mitigate the cytokine storm.13 Most of these drugs are contrain-
dicated in patients with liver damage because of their hepatotoxicity.

Moreover, since the use of corticosteroids has been an ob-
ject of debate since the early days of COVID-19 pandemic and 

immunosuppressive drugs are not indicated during HBV active repli-
cation,13 steroids were out of our case, despite an antiviral treatment 
had been started.

Hemoperfusion is indicated in hepatic failure and hepatic en-
cephalopathy to remove several toxins involved in liver damage, 
such as inflammatory cytokines (IL-1, IL-2, IL-6, IL-10), bile acids and 
bilirubin. Despite the lack of treatment guidelines and controlled 
human trials, HP has been used with efficacy to reduce IL-6 levels 
in septic patients and also has been proposed to mitigate disease 
progression in COVID-19 patients.17

In such a complex and miscellaneous condition the conven-
tional treatments to manage SARS-COV-2 infection were not 
indicated and, in the absence of available weapons, we decided 
to perform HP with Adsorba cartridge. This strategy would have 
“killed two birds with one stone” both lowering bilirubin levels and 
removing inflammatory cytokines. What would have happened 
without such treatment is clearly unknown to us but all we are 
aware of is that a significant improvement of pulmonary symp-
toms was obtained.

Hence, it is reasonable to assume an improvement in terms of 
respiratory mechanics and inflammation markers after the afore-
mentioned treatment while an only partial benefit in reducing 
hyperbilirubinemia.

In addition, our case also challenged us with an acute kid-
ney injury, which appears to be another significant issue. Renal 
impairment is indeed relatively frequent in COVID-19 patients, 
probably because of the expression of ACE2 receptor.15,16 On the 
other hand, our patient's kidney damage might have been related 
to bile cast nephropathy (BCN) because of the high levels of bil-
irubin and bile acids. Unfortunately, in the absence of a kidney 
biopsy, BCN remains a diagnosis by exclusion.17 A liver biopsy 
would have been also useful to characterize the histological pat-
tern of the disease and to evaluate the role SARS-COV-2 infection 
might have played. However, because of the slow but progressive 
reduction of hyperbilirubinaemia and to the improvement of the 
hepatic and renal functionality, not even the liver biopsy has been 
performed.
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