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Abstract
We report the case of a 37 year old woman who came to the hospital because of jaundice and a fever. Her 
symptoms were associated with significant liver impairment and a necroinflammatory pattern due to viral 
hepatitis B although she had no relevant medical history. Her symptoms developed rapidly until death. We 
present the factors that may have influenced her progression to fulminant liver failure as described in the 
literature.
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Case report

INTRODUCTION

Fulminant hepatic failure is a severe and acute injury which 
presents infrequently. It is probably related to or induced 
by an exaggerated immune response to viral hepatitis, or as 
described in most of the series, to acetaminophen poiso-
ning and acute liver necrosis.

It is typically described as encephalopathy occurring after 
a prolonged time (INR> 1.5). Depending on the amount of 
time of evolution between symptoms and the development 
of encephalopathy, it is classified into either hyperacute, 
acute or subacute types.

Since it is a rare entity, there are no large-scale studies 
describing its natural history, or level of evidence for mana-
gement. Nevertheless, in 2011 the American Association 
for the Study of Liver Diseases (AASLD) presented a back-
ground review of expert opinions of the document publis-
hed in 2005 regarding diagnosis, treatment and transplant 
expectations.

With this article, we want to put constraints in the early 
diagnosis of the etiology of liver failure, as well as its proper 

handling, in context. In addition, we briefly review the sub-
ject with emphasis on factors that influence the evolution 
of hepatitis B infections into fulminant hepatic failure.

CASE DESCRIPTION

The patient was a 37 year old woman who had no relevant 
medical history. She was born in Ibague, Tolima but lived 
in Bogota DC. She came to the hospital after four 4 days 
of diffuse abdominal pain associated with subjective fever 
and jaundice. Physical examination showed the following 
information: Blood pressure 120/70, heart rate 80 per 
min, respiratory rate 18 per min, blood oxygen saturation 
93%, FiO2 0.21, jaundice, no shortness of breath, no jugular 
venous distension, normal cardiopulmonary, painful epi-
gastric palpation, painful right upper quadrant palpation, 
no peritoneal irritation, no signs of chronic liver disease, no 
signs of neurological distress and no encephalopathy.

Paraclinical tests showed the following information: Liver 
profile of necroinflammatory pattern, total bilirubin 7.58 
mg/dl, direct bilirubin 5.97 mg/dl, alanine aminotransferase 
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(ALT) 6.315 mg/dl, aspartate transaminase (AST) 8.947 
mg/dl, PT 24, INR 1.8, blood glucose 114 mg/dl, electro-
lytes with hyponatremia (130 Na, 99.4  CL, 3.65 K), renal 
function not compromised (creatinine 0.56,  bun 14.7). A 
sonogram of the liver was suggestive of hepatitis.

The patient was admitted for clinical observation because 
of the high risk of liver failure and the need to study possible 
liver disease. Fluid resuscitation was started, and studies of 
liver disease began with a viral profile (HBsAg, HVC, Total 
HVA, IgM Hep E,  IgG, M Varicella zoster), an immunolo-
gical profile (Anas - ASMA), and levels of ceruloplasmin 
and copper. The patient and family were interviewed and 
did not refer to any history of alcoholism, so this source was 
not considered likely. Similarly they did not mention any 
ingestion of toxic substances, homeopathic medicines or 
excessive use of acetaminophen.

During the first three days in the hospital, the patient 
remained hemodynamically stable without signs of hepatic 
encephalopathy, but with worsening of liver function. Tests 
for HBsAg were frankly positive. A hepatitis virus panel of 
tests for HBeAg, Anti HBeAg, Anti-Hepatitis B core total 
antibodies, and Anti-Hepatitis D antibodies was requested 
to assess whether the patient had an acute and/or a reactiva-
ted chronic infection. Treatment began with 0.5 mg doses of 
entecavir daily. Patient was referred for liver transplantation. 

The patient’s LDH level was elevated as can be seen in Table 
1. This condition has been described in the prodromal period 
of hepatic failure the literature. It reaches its maximum level 
with the onset of jaundice in viral hepatitis. Its progression in 
relation to hepatic function can be seen in Figure 1. 

On the fourth day the patient suffered overall deterio-
ration to grade II hepatic encephalopathy. Management 
metronidazole, lactulose (to counter encephalopathy) 
and N-acetylcysteine ​​to manage liver disease was begun. 
Arterial blood gases showed an elevated anion gap which 
was related to a high level of high metabolic acidosis due 
to liver failure (FiO2: 0.28, pH: 7.47, pCO2: 15, PO2: 48, 
HCO3: 10.9, SatO2: 86%). This was treated medically with 
bicarbonate of soda. The patient was moved to the inten-
sive care unit for progression to hepatic encephalopathy 
grade III and hemodynamic deterioration requiring vaso-
pressor support. She did not respond favorably, and on the 
5th day she developed grade IV hepatic encephalopathy. 
Orotracheal intubation became necessary to protect respi-
ration. A CT scan of her brain was taken (Figure 2) and 
appeared to be normal. The fundi of her eyes were without 
papilledema, but she was given a bolus of mannitol because 
of the possibility of intracranial hypertension. There was 
no clinical improvement. She developed supraventricular 
tachycardia and hemodynamic collapse requiring electrical 

Table 1. Evolution of Paraclinical Test Results

  Sept. 11-13 Sept. 12-13 Sept. 13-14 Sept. 13-15 Sept. 13-16
AST 8,947 U/L 12,048 U/L 10,428 U/L 5,557 U/L 3,450 U/L
ALT 6,315 U/L 8,041 U/L 7,010 U/L 6,202 U/L 4,416 U/L
Total bilirubin 7.58 mg/dL   13.78 mg/dL 14.2 mg/dL 13 mg/dL
Direct bilirubin 5.97 mg/dL   9.16 mg/dL 10.3 mg/dL 8.5 mg/dL
Serum Albumin 4 g/dL   2.9 g/dL  3.2 g/dL
Platelet Count 150,000 134,000 166,000 278,000 273,000
PT 24 seconds 37 101 No Coagulation No Coagulation
PTT 35 40  65 61
INR 1.8 2.9 8.91 ----- -----
Creatinine 0.56 mg/dL    1.1 mg/dL 0.8 mg/dL
BUN 14 mg/dL     9.7 mg/dL
NA 130 meq/L    145 meq/L 152 meq/L
K 3.6 meq/L    4 meq/L 4 meq/L
HBsAg    6075   
ALP    131 U/L 196 U/L  
LDH    1852 U/L   
Glucose 114 mg/dL    24 mg/dL  
CNS Without encephalopathy Encephalopathy G III Encephalopathy G IV

AST: alanine aminotransferase, ALT: aspartate aminotransferase, PT: prothrombin time, PTT: partial thromboplastin time, INR: International 
Normalized Ratio, BUN: blood urea nitrogen, NA: sodium, K: potassium, HBsAg: hepatitis B surface antigen, ALP: alkaline phosphatase, LDH: 
lactate dehydrogenase, CNS: central nervous system
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and pharmacological cardioversion. She had also develo-
ped upper gastrointestinal bleeding for which infusion of 
omeprazole was initiated. She was transfused with 15 cc/kg 
of plasma plus vitamin K. The patient progressed to cardiac 
arrest. She was unresponsive to advanced maneuvers and 
died 5 days after admission to the institution and nine days 
after onset of symptoms. The cause of death was determi-
ned to be fulminant liver failure secondary to hepatitis B 
since other major studios required referrals to a hospital of 
greater complexity which were not possible to get in time 
because this is a state hospital. 

DISCUSSION

Liver failure is defined as abnormality of coagulation 
(INR> 1.5) associated with any degree of encephalopathy 
which quickly progresses in a patient without preexisting 
cirrhosis or liver disease within 26 weeks (Table 2) (1, 2). 
This describes our patient.

Epidemiologically, the incidence of this entity in 
Colombia is unknown. Nevertheless, other cases have been 
reported. One reported case was secondary to autoim-
mune hepatitis in a patient treated with pegylated interfe-
ron for chronic infection with hepatitis C, and another was 
a patient suffering from and autoimmune hepatitis (3, 4).
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Figure 1. Paraclinical evolution of patient while hospitalized.

Figure 2. Simple skull CAT scan with no findings consistent with 
evident bleeding or ischemia. No cerebral edema.
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Table 2. West Haven Hepatic Encephalopathy Classification

Grade Clinical manifestation
I Impaired concentration and personality disorders

II Drowsiness
III Stupor, but responds to painful stimuli
IV Coma

In the US and Europe, most cases are secondary to toxic 
causes, the principal of which is acetaminophen poisoning 
(46%). This is followed by viral causes (12%), the domi-
nant of which is hepatitis B virus (7%) (5). Fulminant liver 
failure due to hepatitis B can occur from the onset of acute 
infection, from aggravation of a chronic infection or coin-
fection with Hepatitis C or D, or from Hepatitis E in 15% to 
25% of pregnant women especially in the third trimester of 
pregnancy (6-9). Other causes include autoimmune condi-
tions and drugs other than acetaminophen such as amioda-
rone, quetiapine and valproic acid (3, 10-13).

Fulminant liver failure due to HBV is rare, but it has a 
high mortality rate and poor prognosis for the patient. The 
mortality rate is even higher when there is co-infection 
with hepatitis D virus (HDV). A large inoculum is associa-
ted with a shorter incubation period than with other fulmi-
nant liver failure. In contrast, a quick immune response is 
more closely related to the development of fulminant liver 
failure than to increased viral replication (14). This means 
that the early turn of HBsAg to anti-HBs might be involved 
in the pathogenesis of fulminant liver failure (15). In addi-
tion, the association between a mutation of HBV and the 
development of fulminant hepatic failure has previously 
been reported (16, 17). A mutation has been described in 
the precore, core and protein of HBV that apparently indu-
ces hepatocyte apoptosis. Nevertheless, it has not been 
documented that it is a prerequisite for the development of 
fulminant liver failure (18, 19).

Pathophysiology is uncertain about how this mutation pro-
duces massive hepatocellular damage or about how it leads to 
a strong immune response by T lymphocytes.  Post mortem 
examination evidence shows the liver suffers massive necro-
sis. It is believed that this mutation in the precore either cau-
ses massive T cell activation or causes massive damage to the 
hepatocytes by a rapid increase of HBcAg (15).

Another theory involves alteration of endothelial nitric 
oxide (ONe). Its normal function is vasodilation for 
hemodynamic control. When its levels are decreased and 
nitric oxide synthase (ONS) increases, it causes a change 
in vasodilation and considerably increases toxic free radi-
cal production resulting in damage to the endothelium. In 
addition, it causes massive activation of caspases leading 

to large scale apoptosis (20). In fulminant liver failure, 
Kupffer cells in the sinusoids produce nitric oxide allowing 
for increased vascular permeability and thus increased con-
centrations of macrophages in the liver. Furthermore, there 
is less expression of endothelial nitric oxide (eNO) in the 
bile ducts, endothelial cells and lymphocytes. Additionally, 
at the onset of fulminant liver failure, serum levels of 
C-reactive protein (CRP) are normal, but before the final 
stages of fulminant liver failure CRP serum levels can be as 
high as 10 mg/dl. Levels rise until the liver loses its capa-
city of protein synthesis and PCR begins to decrease (21). 
Levels of coagulation factors such as factor V, protein C and 
protein S associated with elevated serum levels of bilirubin 
also decrease. Levels of these clotting factors were not mea-
sured, but incalculable clotting times first added to rising 
bilirubin and initially elevated transaminases and then des-
cended in parallel to increase clotting times and bilirubin 
levels. This provided pathophysiological evidence of the 
progression of liver failure. Also, CRP levels may be a pre-
dictor of progression and severity of fulminant liver failure 
(22). This is the basis for the idea about treatment with 
prostacyclin, however this has not yet proven to be bene-
ficial. If in fact it is not, it could increase the risk of compli-
cations (23). In any case, we did not have the capacity to 
measure CRP at the time that the patient studied here was 
treated, so we do not have these data to present. 

There are various classifications based on the time between 
the onset of jaundice and development of encephalopathy 
which also provide clues about the cause of the disease, pro-
bable complications and prognosis with treatment according 
to the interval (Figure 3) (24). Independent of any limita-
tions in terms of proper diagnosis and management, the time 
between the onset of jaundice and development of encepha-
lopathy in our patient was seven days which makes this a case 
of acute or fulminant liver failure.

All of these patients must be handled in the ICU in order 
to stabilize and control the complications arising from 
fulminant liver failure and as a bridge to liver transplanta-
tion.  In most situations transplantation is the only effec-
tive treatment (25). Meanwhile, the tests listed in Table 
3 should be conducted and management should focus on 
problems, taking into account predictors of poor prognosis 
as guides for priority selection for transplantation (6).

Encephalopathy

Cerebral edema occurs most in the acute presentation of 
fulminant liver failure and is the leading cause of mortality 
in these patients. The first link in the management of these 
patients is to prevent and manage intracranial hyperten-
sion (ICH). For patients with Grade 1 and Grade 2 hepatic 
encephalopathy it is advisable to minimize stimuli and main-
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ded for these patients when the osmolarity is less than 320 
mOsm/L (1). This was administered to patient, despite our 
inability to monitor intracranial pressure.

Inducing mild hypernatremia of 145 to 150 mmol/L 
can reduce the incidence and severity of ICH (26, 27). 
Inducing therapeutic hypothermia (33°C-35°C) may be 
beneficial for reducing splanchnic production of ammonia, 
restoring autoregulation of cerebral hemodynamics and 
decreasing oxidative metabolism in the brain (28).

Hyperventilation (PaCO2 of 25 to 30 mmHg) should only 
be used when there is acute neurologic deterioration (ICP> 
20 mmHg with evidence of increased cerebral blood flow).

Liver Disease / Coagulopathy

Spontaneous bleeding occurs in less than 10% of cases. It 
is secondary to liver failure and increased consumption of 
procoagulant factors. In the absence of bleeding, and when 
there is no need for invasive procedures (24), prophylactic 
correction of coagulopathy may not reduce the risk of sig-
nificant bleeding and can even exacerbate volume overload. 
Consequently, it is recommended only when an invasive 
procedure is necessary or when there is bleeding as occu-
rred in our patient. She received plasma + Vitamin K plus 
the usual management for upper gastrointestinal bleeding.

N-acetyl cysteine (29) has been studied in relation to 
hepatic acetaminophen poisoning, but its use is also for 
maintaining infusion until hepatic encephalopathy is resol-
ved and until INR levels fall. The recommended dose is 150 
mg/kg via IV bolus in 15 to 60 minutes followed by main-
tenance infusion of 5.12 mg/kg/h for four hours, and then 
6.25 mg/kg/h.

Life Support

Life support must ensure a state of euvolemia. If resusci-
tation is required, you must start with 0.9% normal saline 
solution, stagger vasopressors (norepinephrine) to main-
tain MAP> 65 mmHg, and target central venous pressure 
at 6 to 10 mm Hg (1). Acute renal failure occurs in 50% of 
cases, indicating renal replacement therapy in special situa-
tions (Table 4).

The prophylactic use of antibiotics is not indicated except 
in case of progression to hepatic encephalopathy, refractory 
hypotension, systemic inflammatory response syndrome 
(SIRS) or in preparation for a liver transplant. This was the 
case of our patient (30).

Transplantation (table 5)

Transplantation is the only treatment option for some spe-
cific causes of acute liver failure (24). Nevertheless, it is not 

tain the head elevated at 30°. For patients with Grades 3 and 4 
of hepatic encephalopathy orotracheal intubation is, as in our 
patient, probably necessary. These patients most likely will 
be suffering from severe intracranial hypertension (ICP> 
25 mm Hg for> 5 minutes, or ICP> 40 mm Hg, or cerebral 
perfusion pressure <40 mm Hg for more than two hours). 
Mannitol IV bolus at doses of 0.25 to 1.0 g/kg is recommen-
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Figure 3. Classification systems for acute liver failure. Modified from the 
New England Journal of Medicine 2013; 369: 2525-34

Table 3. Initial Paraclinical Test Results (1)

PT/ INR Blood Count Autoimmune 
Marker

Chemical Blood typing ANAS
Electrolytes Acetaminophen levels ASMA
Glucose Toxicology HIV Elisa 
AST, ALT alkaline 
phosphatase GGT, 
bilirubin, albumin

Hepatitis A, B. C, D, E and 
herpes-zoster blood tests

Amylase and 
lipase

BUN, creatinine Ceruloplasmin levels* CAT**
Arterial gas BHCG (women)
Lactic acid Ammonium levels

** When Wilson’s disease is suspected.
** To evaluate other causes of intracranial hypertension.
AST: alanine aminotransferase, ALT: aspartate aminotransferase, GGT: 
gamma glutamyl transpeptidase, BUN: blood urea nitrogen, BHCG: 
beta-human chorionic gonadotropin, CT: computed tomography, 
ANAS: antinuclear antibodies. ASMA: anti-smooth muscle antibodies, 
ELISA: enzyme-linked immunosorbent assay.
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need have been diverted elsewhere. The results are delays 
in timely access, failure to modernize diagnostic support, 
limited access to complex hospitals, and limited access to 
the private institutions with the capacity to perform liver 
transplantation.
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