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Abstract: Alpha-fetoprotein is a tumor marker used in the clinical diagnosis and monitoring of treatment response in 

hepatocellular carcinoma (HCC). However, elevated levels are not specific for malignancy as it has been reported in other 

chronic liver diseases. This paper aims to describe such a case of elevated AFP in a case of acute hepatitis and its pathophysiology. 

Herein presents a 26-year-old Asian male with jaundice; who had no personal or family history of liver disease, drug or 

supplement use. The reported alcohol intake was not significant. The laboratory workup revealed hepatocellular type of liver 

injury (total bilirubin of 478 umol/L, direct bilirubin 401 umol/L, indirect bilirubin 77 umol/L, AST 1135 U/L, ALT 1592 U/L, 

LDH 53 U/L, ALP 139 u/L), elevated AFP (3337 IU/mL), elevated INR, positive autoimmune panel (ANA, Anti-Sm, Anti-TPO, 

Anti-TG). The serological examinations revealed a past infection with EBV and CMV, while imaging tests did not show ductal 

obstruction or the presence of mass lesions. A subsequent liver biopsy demonstrated interface hepatitis. The patient was then 

treated as a case of autoimmune hepatitis and was started on glucocorticoids with clinical and biochemical improvement 

including normalization of AFP levels. 
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1. Introduction 

AFP has classically been used as a biomarker for HCC, 

and has also been included in the International Guidelines for 

HCC Surveillance [1-3]. However, it has been plagued by 

concerns of its low sensitivity and specificity in detecting 

HCC as the primary malignancy. There are also other benign 

causes of AFP elevation, especially in the setting of chronic 

liver disease. An article has recently been published on the 

development of novel markers, proposing their use instead of 

AFP for liver cancer diagnosis and monitoring for curative 

effect [4]. This case illustrates one such exemption. On the 

background of a previous EBV infection, patients can 

develop EBV hepatitis, EBV related autoimmune hepatitis, or 

autoimmune reaction to EBV. The history and the clinical 

profile of the patient are essential in directing the evaluation 

of these patients. 

2. Case Report 

2.1. Patient Information 

A 26-year-old male seafarer, with no known comorbidities, 

was admitted for jaundice and tea colored urine. He denied 

any illicit drug use, blood transfusion, and smoking; likewise, 

there was no significant alcohol intake. His family history was 

likewise unremarkable. 

2.2. Clinical Findings 

The only pertinent physical examination finding was 

jaundice; there were no stigmata of portal hypertension. 

2.3. Diagnostic Assessment 

The initial impression was acute viral hepatitis. The workup 

revealed normal complete blood count, and deranged 

coagulation profile with an INR of 2.41. There is also note of 
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hepatic parenchymal pattern of injury (total bilirubin of 478 

(NV 0-21 umol/L), direct bilirubin 401 (NV 0-5 umol/L), 

indirect bilirubin 77 (NV 0-16 umol/L), AST 1135 (NV 0-50 

U/L), ALT 1592 U/L (NV 0-50 U/L), LDH 538 (NV 13-225 

UI/L), ALP 139 (NV 35-130 UI/L)). The AFP was noted to be 

elevated at 3337 IU/mL, which prompted a more extensive 

evaluation (MRI of upper abdomen with MRCP: no bile 

strictures or dilatations, there was noted discrete periportal 

edema related to acute hepatitis; testicular ultrasound showed 

no gross lesion). Infectious causes were ruled out, but the 

patient showed titers for EBV IgG, VCA IgG, EBNA, PCR 

EBV and CMV IgG; implying the patient had history of 

previous infection. Autoimmune markers done revealed 

positive for anti-nuclear antibody (ANA) (titre: 1: 640 – 

speckled), anti-Smith (anti-Sm), anti-thyroid peroxidase 

(anti-TPO) and anti-thyroglobulin (anti-Tg). Metabolic profile 

revealed dyslipidemia (total cholesterol 6.33 mmol/L, 

triglycerides 2.56 mmol/L, HDL 0.59 mmol/L, and LDL 5.0) 

and a normal TSH. 

Applying the Comprehensive Diagnostic Scoring System of 

the International Autoimmune Hepatitis Group [5], the patient 

was able to reach 13 points pre-treatment, and 15 points post 

treatment, thereby labelling the patient as probable 

autoimmune hepatitis. 

An ultrasound guided core needle liver biopsy was done 

forty-two days into the steroid treatment but didn’t reach the 

recommended adequacy criteria [6]. It revealed scanty 

fragmented liver tissues with a total aggregate diameter of 

0.2cm. It had only about three partially distorted portal areas, 

which contained interface hepatitis. Plasma cells and 

eosinophils were not significantly noted. The ductal elements 

are not proliferated and cholangitis was not observed. There 

were also no portal granulomas seen. Liver cord disarray was 

difficult to ascertain due to the paucity of tissues. The 

hepatocytes however displayed hydropic changes. 

Cytoplasmic cholestasis was also seen. The paucity of 

findings on the liver biopsy may be due to the effect of the 

glucocorticoids or to the natural history of the disease. 

 

Figure 1. Timeline of intervention and outcome. 

2.4. Therapeutic Intervention 

Steroid therapy was started with prednisolone at 65mg/day (1mg/kg/day). The dose was subsequently decreased every 1-2 

weeks, during which, there was resolution of the patient’s jaundice and tea colored urine, with corresponding decrease in the 

levels of the serum AFP and biochemical liver tests. The figure below shows the trends in the ALT and AFP levels with therapy 

with steroids. 
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Figure 2. Trend of AFP and ALT levels in relation to steroid dosage. 

3. Discussion 

Elevation of AFP has been reported in many conditions 

including normal pregnancy, acute or chronic hepatitis, 

tyrosinemia, hepatoma, teratoma, other neoplasms of the 

primitive gut origin, murine graft vs host reactions and in 

lymphomas [7]. It is also used in the screening of fetal 

abnormalities including neural defects. A study by Bang et al., 

reported that AFP is pathologically elevated by the presence 

of germ cell tumors [8]. 

The application of AFP is widely recognized in the domain 

of HCC as it was been recommended as surveillance by APASL 

and the NCCN [9, 10]. In contrast, the European Association 

for the Study of the Liver (EASL) and the European 

Organization for Research and Treatment of Cancer (EORTC), 

recommend against the use of serum AFP levels in combination 

with abdominal ultrasonography in HCC surveillance schema 

[3]; while the AASLD suggests surveillance with US, with or 

without AFP every 6 months [11]. 

Particularly in the background of chronic liver disease, AFP 

can be raised when there is high level of hepatocyte 

regeneration but remains low in the majority of patients with 

cirrhosis in the absence of HCC [12]. Kelly et al summarized 

the limitations to the efficacy of AFP due to the following 

circumstances: there is a proportion of HCCs that don’t 

secrete AFP (irrespective of size), elevated AFP can occur 

with chronic liver disease in the absence of HCC, and the 

variability of sensitivity and specificity depending on the cut 

off value used. This has caused AFP to fall out of favor as a 

screening test. It is still an ongoing challenge in the field of 

HCC surveillance to identify suitable serum markers and 

validate their use [9]. 

Looking closely at the levels of AFP and its implications, 

with a normal value of <20ng/mL, a level of >1000 was the 

strongest pre transplant variable predicting HCC recurrence as 

well as vascular invasion according to Hameed et al [13]. In 

another study, the HCC differentiation, size and vascular 

invasion have strong correlation with AFP, while HCC size of 

≥10cm and poor differentiation are independent predictors of 

elevated AFP [14]. Unfortunately, the studies on the cut off 

values are not only heterogenous, they are also used for 

prognostication of HCC rather than arriving at the primary 

diagnosis [3, 15]. In general, AFP levels in HCC are usually 

higher compared to different hepatopathies as demonstrated 

by Cienfuegos-Pecina et al. Their study showed that HCC 

patients presented with concentrations 1819±3070 ng/mL, 

while other chronic hepatopathies showed levels within the 

reference range [16]. Elevated AFP in AIH is not unheard of 

according to Wojtowicz-Chomicz et al, whose study included 

359 patients with different chronic liver diseases to evaluate 

their serum concentrations of AFP. The highest AFP levels 

occurred in patients with autoimmune hepatitis (16.81±5.49 

ng/mL), metastatic liver cancer (9.67±1.48 ng/mL), and liver 

cirrhosis (8.42±2.73 ng/mL) [17]. 

Studies have discussed the role of environmental triggers, 

for example, viral infections in the activation of AIH. 

Unfortunately, data is not very convincing [18]. It’s not 

uncommon for EBV to cause a cholestatic form of hepatitis as 

described by Hinedi and Koff. These patients would present 

with fever, jaundice and malaise. Though hepatic involvement 

is common in EBV infection, it varies in severity and fewer 

than 10% actually develop hepatitis. Chronic disease has, so 

far, not been reported [19, 20]. 

Ideally, the liver biopsy in this case should have been done 

prior to the initiation of the glucocorticoid therapy. No paper 

has documented performing of the liver biopsy during or after 

treatment with immunosuppressants as to its histopathologic 
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findings. 

The association of EBV with AIH has been reported before 

[21-24]. Theories on the relationship of EBV and autoimmune 

hepatitis include an EBV induced defect in the 

immunoregulatory functions of the suppressor or inducer T 

lymphocyte as it relates to the asialoglycoprotein receptor 

(ASGPR). This produces an antibody response to the 

EBV-ASGPR complex, inducing autoimmune hepatitis. The 

antibody response against EBV may also target the CD4+ T 

lymphocyte and be directly responsible for the functional 

impairment of the T cell [25, 26]. Other mechanisms may 

include immunodeficiency syndromes, complement deficiency, 

X-linked lymphoproliferative disease or treatment [20]. Though 

it appears that EBV is able to trigger autoimmune response, 

conclusive data linking causality to AIH is still lacking. 

Literature on the association of CMV with AIH is scarce. 

Kerkar et al did show a cross reactivity between 193-212 

CYP2D epitope and homologues of HCV 2977-2996 and CMV 

121-140 [27]. Since they share sequence homologies, viral 

infections with HCV and CMV can act as initiating factors of 

the disease in genetically susceptible patients [27, 28]. 

Fatigue is the usual clinical manifestation of hepatic 

involvement in EBV infection according to a case series by 

Mendez-Sanchez et al [29]. Other common manifestations 

include abdominal pain, nausea and diarrhea. However, the 

patient described in this case did not present with any of the 

typical symptoms. Though EBV is not a hepatotrophic virus, 

mildly elevated liver transaminases may occur. This is consistent 

with parenchymal type of injury rather than cholestasis. But 

severe cholestasis can also occur; the mechanism of which has 

been postulated to depend on the way the EBV infects human 

hosts causing a cytokine induced cholestasis [30]. 

4. Conclusion 

This study demonstrated the low specificity of AFP as it 

relates to these unusually elevated levels even as compared to 

other studies on non-malignant cases of liver disease. In this 

patient with acute hepatitis, AFP elevation may represent 

hepatic regeneration. All of the features discussed further 

highlight the atypical presentation of the patient. The 

treatment of EBV related hepatitis is supportive, as most cases 

resolve spontaneously. Steroids and antiviral therapy are 

usually instituted in patients with severe hepatic involvement. 

In this case, the serologic and histopathologic results 

prompted the initiation of steroid therapy. 
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