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ABSTRACT

Rationale: The impact of COVID-19 in patients with autoimmune
liver disease treated with immunosuppressive therapy has not been
described so far. This case report describes the clinical course of a
patient with autoimmune hepatitis (AIH) who developed COVID-19
and the features of cytokine syndrome leading to its deterioration in
our intensive care unit.
Patient’s Concern: A 28-year-old male presented with generalized
anasarca for two weeks and chronic liver disease for 8 months.
Diagnosis: AIH and Covid-19 with features of cytokine storm
syndrome.
Interventions: Intravenous furosemide, mannitol, syrup lactulose,
steroids (prednisolone 40 mg), azathioprine 1 mg/kg body weight,
rifaximin, vitamin K, and blood products.
Outcomes: The patient had hepatic encephalopathy and AIH and
died on the 10th day after admission despite ventilatory support,
sustained low-efficiency hemodialysis, and resuscitation.
Lessons: The dramatic release of cytokines and the inflammatory‐
immune responses not only alter the pathophysiology but also affects
the onset and severity of disease progression in patients with AIH.

KEYWORDS: COVID-19; Autoimmune hepatitis; Cytokine storm
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1. Introduction

  Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection primarily affects the lungs. It has engulfed millions of lives 

throughout the world. Now with the worldwide epidemiological 
impact of chronic liver disease, a close analysis of interactions 
between pre-existing liver disease and COVID-19 is the need of the 
hour. The clinical impact of COVID-19 on patients with autoimmune 
liver disease who are treated with immunosuppressive therapy 
has not been described in the literature. Due to the unpredictable 
course of SARS-CoV-2 infection, patients with autoimmune 
hepatitis (AIH) are mainly immunosuppressed because of 
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Case Report

Significance

Due to the unpredictable course of SARS-CoV-2 infection, patients 
with autoimmune hepatitis are mainly immunosuppressed 
because of decompensated liver dysfunction and it raises great 
concern in clinical management. This study shows the dramatic 
release of cytokines and the inflammatory‐immune responses 
not only alter the pathophysiology but also affects the onset and 
severity of disease progression.
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decompensated liver dysfunction and it raises great concern in 
clinical management[1]. AIH is an extremely rare autoimmune 
liver disease and its pathophysiology is still poorly understood, 
maintaining immunosuppression is required for its management[2]. 
Cytokine storm is an umbrella term encompassing several disorders 
of immune dysregulation characterized by constitutional symptoms, 
systemic inflammation, and multiorgan dysfunction that can lead 
to multiorgan failure[3]. Considering that cytokine storm syndrome   
(CSS) due to COVID-19 is associated with liver dysfunction, the 
use of antiviral (remdesivir), and immunomodulators (tocilizumab) 
in these patients is clinically controversial. Sudden relapse of AIH 
is reported following the stoppage of immunosuppressive drugs[4]. 
There is uncertainty on how to manage cytokine storms in these 
patients during the SARS-CoV-2 pandemic. This case report 
describes the clinical course of AIH which developed COVID-19, 
features of cytokine syndrome, and management in our intensive 
care unit of the dedicated COVID hospital. 
 

2. Case report

  Informed written consent was obtained from the patient for this 
case report. The patient has given his consent for images and 
other clinical information to be reported. The ethical approval has 
been obtained from the Ethical Committee of All India Institute of 
Medical Sciences Patna, Bihar, India.
   A 28-years-old male patient who tested positive for COVID-19 
was admitted to our hospital. From background history, our patient 
presented with generalized anasarca which initially started from 
the abdominal region, then developed bilateral lower limb followed 
by face and the whole body for the last 15 days. He had yellowish 
discoloration of urine, sclera, and the whole body, and all these 
features gradually increased in severity within the last 15 days 
of presentation. He was diagnosed with chronic liver disease 8 
months ago and also had a 3-year history of alcohol consumption. 
He was known hypertensive for the last 1.5 years and on irregular 
medications. The patient was diagnosed with AIH type 1 as he was 
detected positive for antinuclear antibodies (ANA) and smooth muscle 
autoantibodies (SMA), with a titer of  ANA/SMA antibody>1꞉80. 
He was also perinuclear anti-neutrophil cytoplasmic antibodies 
(p-ANCA) positive. The serum immunoglobulin G (IgG) levels were 
normal and initial viral hepatitis markers were negative. 
   At the time of admission (Day 0), he was semi-conscious and 
slightly disoriented, with pallor and bilateral pedal edema. Heart 
rate was 120 beats per minute, blood pressure was 157/117 mm Hg, 
respiratory rate 21 bpm, random blood sugar (RBS) 124 mg/dL, Glasgow 
coma score (GCS) 12/15, SpO2 99% on 7 L/min O2 (increasing demand), 
and initial serum ammonia level was 57.47 micromol/L. The patient 
tested negative for anti-HBsAg, anti-HCV, and HIV Ⅰ and Ⅱ.
   On initial ultrasound abdominal scan, it revealed a diffuse coarse 
and heterogenous hepatic echotexture throughout with nodular 

contour with no discrete mass and abnormal hepatic parenchyma, 
and presence of mild gallbladder wall thickening with sludge in the 
lumen, splenomegaly, and prominent porta hepatis lymph nodes with 
moderate ascites. The detailed day-wise clinical progression with 
laboratory values such as pathological, inflammatory parameters, 
and patient’s clinical progress is shown in Table 1. We made our 
diagnosis as AIH with chronic liver disease with features of 
CSS. On day 3 after admission, he was in severe respiratory 
distress with PaO2/FiO2 ratio<150, respiratory rate was 45 rates 
per minute and SpO2 measured was 88% and GCS was 9/15. 
Immediately he was intubated and put on mechanical ventilation 
on pressure control (PC) mode with the following ventilatory 
settings: FiO2=100, PC=19 cm H2O, positive end-expiratory 
pressure (PEEP)=9 cm H2O, I꞉E=1꞉2. All standard intensive 
COVID care management protocols were followed as per our 
institutional policy.
  The patient was managed meticulously with intravenous fluid 
normal saline and dextrose-containing solution, diuretics (furosemide, 
mannitol) syrup lactulose, steroids (prednisolone 40 mg), azathioprine 
1 mg/kg body weight, antimicrobial piperacillin plus tazobactam, 
doxycycline, rifaximin, metronidazole, vitamin K injection, and 
antihypertensive carvedilol. Gradually the patient developed renal 
deterioration with a rising trend of urea and creatinine with decreased 
urine output for which one session of sustained low efficacy 
hemodialysis was done every alternate day for three days. The total 
blood product like packed red blood cells (4 units), fresh frozen 
plasma (16 units), aphaeretic platelet (4 units), and cryoprecipitate 
(5 units) were transfused to correct falling hematocrit and deranged 
coagulation parameters. The patient had hepatic encephalopathy and 
AIH and died on the 10th day after admission despite ventilatory 
support, sustained low-efficiency hemodialysis, and efforts to 
resuscitate him.

3. Discussion
  
  As per literature, the SARS-CoV-2 coronavirus is mainly 
characterized by inducing a respiratory disease, various studies 
have reported that up to 50% of patients present abnormal liver 
tests (transaminases). Interleukin 6 (IL-6) is believed to be an 
important inducer of the acute phase response and infection defense 
in the liver[5]. The hyperactivated inflammatory‐immune mediated 
responses, lymphopenia, and CSS occurring in SARS‐CoV‐2 
infection can impair the gut and liver[6]. The cytokine storm is 
mainly controlled by interrupting the signal transduction pathway 
of IL‐6 with tocilizumab, which may be an effective drug for 
patients with severe COVID‐19[7]. But in our case, the supposed 
beneficial effects of using immunomodulators (tocilizumab) were 
not utilized because of deranged liver enzymes and creatinine 
clearance. The cut-off for normal values of alanine aminotransferase 
(ALT) was considered 25 U/L for women and 35 U/L for men[8]. 
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Any patients with a new-onset ALT value greater than 2×upper 
limit normal has been defined as acute liver injury[9]. However, in 
our case, the ALT values at admission were 36.2 U/L and it increased 
to 75.4 U/L on day-6 and further increased to 86.9 U/L on Day-8 
which was greater than 2×upper limit normal, making it a diagnosis 
of acute liver injury. Neutrophil lymphocyte ratio was initially 9 and 
then increased to 38; serum C reactive protein level was increased 
from 102.5 mg/L to 143.8 mg/L; serum ferritin increased from 672.5 
ng/mL to 1 523 ng/mL and IL-6 from 45.9 pg/mL to 1 320.3 
pg/mL on day-10, suggesting that the CSS may play a major 
prominent role in liver injury in our patient leading to clinical 
deterioration and death. Due to COVID-19 and stress, the normal 
homeostasis of the liver for maintaining immune balance through 
the intestine-liver axis is altered, the liver may act as a chief 
cytokine producer because it has the largest macrophage (Kupffer 
cells) in the body. The pre-existing liver disease may dysregulate 

the entire liver’s innate immune status and it might play a critical 
role in the COVID‐19 outcome. The emphasis should be given 
to vaccination against influenza and Streptococcus pneumonia in 
immunosuppressed patients. The effect of immunosuppression on 
the severity of COVID-19 is still unclear. However, several reports 
suggested that even in highly endemic areas, patients with AIH are 
not at increased risk of adverse outcomes. There are high chances 
of relapse of AIH if the immunosuppressant’s medication is stopped 
or the dose is reduced thus it should be continued with an unchanged 
dose. We continued azathioprine in our case but his biochemical 
parameters, as well as clinical condition, rapidly deteriorated within 
8-10 d. There is evidence that morbidity in COVID‐19 may be 
due to hyper inflammation and cytokine storms with high levels of 
IL‐6[10]. The dramatic release of cytokines and the inflammatory‐
immune responses not only alter the pathophysiology but also 
affects the onset and severity of disease progression. So rapid 

Parameters Normal
references

At admission
(Day 0)

Day 1 Day 2  Day 3 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10

Hemoglobin, g/dL 12.0-15.0 7.6 8.5 7.9 7.5  7.3  7.7 8.0  7.3 7.9 8.3
TLC, ×103/μL 4.00-10.00 32.00 31.60      27.70 27.60  20.60   30.20 22.70    8.50   8.98   5.70
NLR  1-3          9 

(Moderate)
       9      12     29      19 

(Severe)
        9      51      38      39      40

Platelet, ×103/μL 150-450      232   344    248   117    150       76      66      60      55      52
Total bilirubin, mg/dL 0.30-1.20  14.64 13.12  13.16 13.99  13.85    14.29   13.33  14.98 13.38      12.12
Direct, mg/dL <0.30    8.14   7.23    7.52   7.11    7.74      8.54     7.58    8.30    8.38    5.79
Indirect, mg/dL  <1.00    6.50   5.89    5.64   6.88    6.11      5.75     5.75    6.68    5.00    6.33
SGPT, U/L 13.0-40.0        36.2      39.5      41.4      53.9      58.8  75.4 82.2      88.4      86.9      84.2
SGOT, U/L  <37.0        99.5     86.1      90.6    102.3    127.7     163.4     171.9    182.7    195.4    285.9
ALP, U/L 100.0-290.0      155.3   149.2    143.0    136.0    162.6     197.7     202.2    214.7    303.0    406.9
Total protein, g/dL 6.40-8.30    5.51   5.18     4.84   5.24   5.03      5.41      5.10    4.69     4.45     4.00
Serum albumin, g/dL 3.40-4.80    3.13   2.97     2.73   3.22   3.18      3.20      3.00     2.91     2.65     2.74
Serum urea, mg/dL 13.0-43.0        67.0     88.8     103.3    142.1    126.3     146.0     162.2     176.0     189.0     193.6
Sr creatinine, mg/dL 0.70-1.30    1.03        0.90      1.17    1.62   1.33      0.85      0.72      0.57     0.64     0.87
Serum Ca, mg/dL 8.60-10.00    8.47  8.54     8.40    8.98   9.06      9.48      9.34      9.39     8.89     8.86
Serum Na, meq/L  135.00-145.00      124.90   125.90 126.50    129.50    130.60     134.10  137.50  139.70 138.20     141.92
Serum K, meq/L 3.50-5.00    5.82  6.62      5.60   5.39   4.88       5.09      4.77      4.46     4.39       4.94
PT, s  <14.00  65.30     54.50    51.24 38.07 72.00     38.71    39.43    42.13    42.22        45.92
APTT, s 30.00-40.00      107.80     60.75    47.32      47.57    146.00     52.19    55.34    61.11    59.12        56.33
INR 0.80-1.00    5.44   4.52      4.22   3.06   6.82       3.12      3.23      3.42      3.29        3.21
d-Dimer, mg/mL <0.20      >20.00  16.00     17.80 13.20 14.90      12.90   16.03    16.92    15.45        15.92
CRP, mg/L  0.0-5.0      120.5      61.9   56.3      74.2      88.2      102.5     113.5  121.8     135.9      143.8
Procalcitonin, ng/mL 0.02-0.20        20.90      18.50    17.20      12.30      11.90         8.30     8.50        7.10       5.20         4.50
Serum ferritin, ng/mL 22.0-322.0      672.5    755.2 809.3    819.4    825.5  858.0 889.0   1 289.0   1 411.2    1 523.0
Serum LDH, U/L 230.0-460.0    1 081.6    922.8 998.2    889.2    995.4   1 002.0 998.0   1 115.0   1 209.0   1 123.0
Serum IL-6, pg/mL <6.4        45.9    119.5 123.3    129.8    235.9  119.5 448.6 498.3      883.5   1 320.3
GCS 15        15      12       11  9T*  8T*      8T*      7T*      7T*     5T*      3T*

SOFA score 0-24          7        8         9      13      12 13 13 13       14 14
Child-Pugh Score        12      13       13      14      14 14 14 14       14 14
PaO2/FiO2 ratio >300 148/60

       =2.46
 88/60
=1.46

    85/70
    =1.21

   80/100
 =0.80

    88/100
  =0.88

       70/100
    =0.70

       72/100
    =0.72

       68/100
    =0.68

     66/100
   =0.66

 58/100
     =0.58

pH 7.35-7.45    7.35    7.42       7.34     7.32     7.31      7.28      7.21       7.05     7.23       6.82
PaO2, mm Hg 80-100      148      88 85      80      88       70        72        68       66 58
PaCO2, mm Hg 35-45        37      32 28      26      29       23        27        25       27 24
HCO3, meq/L 22.0-24.0        19.9      18.3    17.3       17.5      16.8  17.3   15.3   14.2  14.8     13.3
Lactate, mmol/L 0.8-1.0 1.2  1.3       1.1   1.3  1.5     1.8     1.9     2.1     1.8       1.9
TLC: Total leucocyte count; NLR: Neutrophil-leucocyte ratio; SGOT: Serum glutamic oxaloacetic transaminase; SGPT: Serum glutamic-pyruvic 
transaminase; ALP: Alkaline phosphatase; PT: Prothrombin time; APTT: Activated thromboplastin time; INR: International normalized ratio; CRP: C-reactive 
protein; LDH: Lactate dehydrogenase; IL-6: Interleukin-6; GCS: Glasgow coma scale; SOFA: Sequential organ failure assessment; T*: Trachesotomised.

Table 1. Day-wise parameters of autoimmune hepatitis with COVID-19.
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and appropriate diagnostic tests and accurate prognosis are much 
needed.
  COVID-19 pandemic greatly affects liver-related mortality, 
although it is hidden, delayed, and not much reported. Every AIH 
patient should strictly follow the protective guidelines issued in the 
COVID-19 pandemic. The immunosuppressive treatment should 
be continued during the COVID-19 pandemic and preventive 
measures always remain crucial and life-saving in these patients.
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