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Computed tomography findings for predicting severe acute hepatitis with prolonged cholestasis
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Abstract
AIM: To evaluate the significance of computed tomography (CT) findings in relation to liver chemistry and the clinical course of acute hepatitis.
METHODS: Four hundred and twelve patients with acute hepatitis who underwent enhanced CT scanning were enrolled retrospectively. Imaging findings were analyzed for the following variables: gallbladder wall thickness (GWT), arterial heterogeneity, periportal tracking, number and maximum size of lymph nodes, presence of ascites, and size of spleen. The serum levels of alanine aminotransferase, alkaline phosphatase, bilirubin, albumin, and prothrombin time were measured on the day of admission and CT scan, and laboratory data were evaluated every 2-4 d for all subjects during hospitalization.
RESULTS: The mean age of patients was 34.4 years, and the most common cause of hepatitis was hepatitis A virus (77.4%). The mean GWT was 5.2 mm. The number of patients who had findings of arterial heterogeneity, periportal tracking, lymph node enlargement > 7 mm, and ascites was 294 (80.1%), 348 (84.7%), 346 (84.5%), and 56 (13.6%), respectively. On multivariate logistic regression, male gender [odds ratio (OR) = 2.569, 95% confidence interval (CI): 1.477-4.469, P = 0.001], toxic hepatitis (OR = 3.531, 95%CI: 1.444-8.635, P = 0.006), level of albumin (OR = 2.154, 95%CI: 1.279-3.629, P = 0.004), and GWT (OR = 1.061, 95%CI: 1.015-1.110, P = 0.009) were independent predictive factors for severe hepatitis. The level of bilirubin (OR = 1.628, 95%CI: 1.331-1.991, P < 0.001) and GWT (OR = 1.172, 95%CI: 1.024-1.342, P = 0.021) were independent factors for prolonged cholestasis in multivariate analysis.
CONCLUSION: In patients with acute hepatitis, GWT on CT scan was an independent predictor of severe hepatitis and prolonged cholestasis.
© 2013 Baishideng. All rights reserved. 
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Core tip: Previous studies on the correlation between imaging and laboratory findings in acute hepatitis have shown conflicting results. This study revealed a correlation between abdominal computed tomography findings and liver biochemical parameters. In particular, gallbladder wall thickness (GWT) was the only independent imaging finding that predicts severe hepatitis and prolonged cholestasis. The results of this study suggest that GWT measurement, which is a relatively easy and objective procedure, is helpful to predict severe acute hepatitis or prolonged cholestasis.
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INTRODUCTION
The principal causes of acute hepatitis include viral infection, use of certain drugs, heavy alcohol consumption, chemicals, and autoimmunity. In laboratory testing, an increase in serum aminotransferase provides a basis for diagnosis; however, other tests may be conducted to determine the cause of disease and assess severity and prognosis. Abdominal ultrasonography and computed tomography (CT) may help to exclude other conditions that resemble acute hepatitis, such as biliary obstruction, cirrhosis, malignant metastasis to the liver, and diseases that alter liver biochemistry1[]
. 
The general findings of abdominal ultrasonography in acute hepatitis include hepatomegaly, increased periportal echogenicity, decreased echogenicity in liver parenchyma, and thickening of the gallbladder wall2[]
. 3[ Computed tomography may also reveal lymphadenopathy around the hepatoduodenal ligament, fatty deposits around the liver, gallbladder changes, periportal tracking, hepatomegaly, splenomegaly, and fluid retention within the pelvis in patients with acute hepatitis A]
. 

The purpose of this study was to evaluate the significance of CT findings in relation to liver chemistry and the clinical course in patients with acute hepatitis.
MATERIALS AND METHODS
Patients

We conducted this study through a retrospective review of the medical records of 435 patients who had been hospitalized with acute hepatitis and examined with CT from January 2006 to May 2010. Patients who had previous chronic diseases, such as congestive heart failure, pulmonary diseases, chronic renal insufficiency, or uncontrolled diabetes mellitus, were not included. Twenty-three patients were also excluded because of a lack of relevant clinical chemistry findings or CT imaging obtained without contrast medium. The patients were treated with general symptomatic care with proper hydration and hepatotonic. The clinical and CT data of the 412 eligible patients were analyzed for this study. The cause of acute hepatitis was determined through obtaining a thorough medical history of alcohol consumption, drug use, and coexisting diseases, performing various serological and polymerase chain reaction (PCR) assays to diagnose a variety of viral, bacterial and protozoal infections of the liver caused by hepatitis viruses, cytomegalovirus, Epstein-Barr virus, human immunodeficiency virus, Toxoplasma, Leptospira, Candida, mycobacteria, Brucella, pneumocystis, and if necessary, special biochemical tests for metabolic or hereditary hepatic diseases, including serum ceruloplasmin and 24-h urine copper quantification for Wilson's disease. The Institutional Review Board approved this study and waived the written informed consent requirement.
Laboratory examinations

The serum levels of alanine aminotransferase (ALT), alkaline phosphatase (ALP), bilirubin, albumin, and prothrombin time (PT) were determined with a conventional autoanalyzer using commercial reagents on the day of admission and CT scan. These same examinations were repeated every 2-4 d for all subjects during hospitalization.

Diagnosis and definitions

The diagnosis of viral hepatitis was based on the positivity of hepatitis A virus, hepatitis B virus, or hepatitis C virus markers. The laboratory criteria for confirming each type of acute hepatitis were as follows: acute hepatitis A, positive immunoglobulin M (IgM) antibody to hepatitis A virus; and acute hepatitis B, positive IgM antibody to hepatitis B core antigen and positive hepatitis B surface antigen with seroconversion at least 6 mo after initial presentation. Acute hepatitis C was considered to be present if the following criteria were met: an elevated serum ALT level with a documented normal level during the year before admission, no previous medical history of chronic hepatitis C, positive hepatitis C virus (HCV) RNA by PCR with known or suspected exposure to HCV within the preceding four months, and seroconversion of anti-HCV antibody
 ADDIN EN.CITE 
[4,5]
. Autoimmune hepatitis was diagnosed based on the recommendations of the International Autoimmune Hepatitis Group
 ADDIN EN.CITE 
[6]
. Toxic hepatitis (drug-induced liver injury) was confirmed in patients who had taken relevant various causative medications, herbs, or other xenobiotics within two months before admission and the aforementioned viral markers were all negative.
To identify a relationship between the severity of acute hepatitis and CT findings, we divided patients into two groups, one with and one without severe hepatitis (defined as serum bilirubin ≥ 10 mg/dL or PT ≤ 40% despite the administration of vitamin K in the most severe phase)
 ADDIN EN.CITE 
[7,8]
. To determine the factors associated with prolonged cholestasis, we arbitrarily divided patients into those with serum bilirubin ≥ 10 mg/dL for longer than 14 d and those having lower bilirubin levels or higher levels for less than 14 d.

Imaging

All examinations were performed with a 64-channel CT scanner (Brilliance 64, Phillips Medical Systems, Cleveland, OH, USA). The scanning parameters used were as follows: tube voltage, 120 kV; effective tube current, 200 mAs with dose modulation (D-Dom, Phillips Medical System); rotation time, 0.5 s; and collimation, 64 × 0.625 mm. In all patients, the abdominal CT was conducted with contrast enhancement. The delay between contrast medium administration and the commencement of scanning was determined individually for each patient using standard bolus-tracking software (Automatic Bolus Tracking, Phillips Medical Systems). Scanning began 7 s after a threshold attenuation of 300 HU was reached in the suprarenal aorta. For each patient, 100 mL of iomeprol (400 mg iodine per mL, Iomeron 400; Bracco, Milan, Italy) was injected into an antecubital vein. Contrast medium was injected monophasically at a rate of 3 mL/s. The portal venous and delayed phases started 75 and 120 s later, respectively.

Abdominal CT analysis
Two radiologists (Park BJ and Kim MJ, each with 10 years of experience in abdominal imaging) interpreted the CT images and reached an opinion by consensus. Both radiologists were blinded to the patient’s condition and blood test results. Six features of the CT image were interpreted (Figure 1): (1) gallbladder wall thickness (GWT) where the gallbladder is vertical to the surface of the liver in the part adjacent to the liver; (2) non-homogeneity of liver parenchyma in the arterial phase (arterial heterogeneity); (3) decreased attenuation along the portal vein, which is usually expressed as periportal tracking; (4) the maximum size and number of lymph nodes around the liver; (5) presence of ascites; and (6) size of the spleen.

Statistical analysis
The results were presented as the mean ± standard deviation or number of patients (%) as appropriate. The Mann-Whitney U test was used to compare groups of continuous data. Categorical data were evaluated using Fisher’s exact test or the chi-square test. Correlations between two continuous variables were assessed using linear regression analysis with the Spearman correlation coefficient. Multivariate analysis was conducted on variables with P < 0.1 in univariate analysis using logistic regression analysis to identify factors related to the severity of acute hepatitis or prolonged cholestasis. P values less than 0.05 were considered statistically significant. SPSS version 12.0 for Windows (SPSS Inc., Chicago, IL, USA) was used for statistical analysis.

RESULTS
Baseline characteristics of the patients

The mean age (± standard deviation) of 412 patients at the time of diagnosis was 34.4 (± 11.4) years (range, 11-92 years), and 237 (57.5%) were male. The most common cause of acute hepatitis was hepatitis A virus (n = 319, 77.4%). The other causes in order of frequency were toxicity, indeterminate, hepatitis B virus, alcoholism, hepatitis C virus, and autoimmunity. Contrast-enhanced abdominal CT was performed at 1.5 d, on average, after admission (the second hospitalization day). The mean GWT on CT was 5.2 (± 5.5) mm, and 233 patients (56.5%) showed thickening of over 3 mm. The numbers of patients who showed arterial heterogeneity, periportal tracking, enlarged lymph nodes greater than 7 mm, and presence of ascites were 294 (80.1%), 348 (84.7%), 346 (84.5%), and 56 (13.6%), respectively. Spleen enlargement by greater than 12 cm was found in 95 patients (23.1%) (Table 1). 

Correlation between CT findings and liver chemistry
GWT was related to serum ALT (r = 0.234, P < 0.001), ALP (r = 0.180, P < 0.001), bilirubin (r = 0.319, P < 0.001), albumin (r = -0.282, P < 0.001), and PT (r = -0.118, P = 0.017). Lymph node size was correlated with serum ALT (r = 0.164, P = 0.001), ALP (r = 0.135, P = 0.006), and bilirubin (r = 0.138, P = 0.005). The number of lymph nodes was correlated with serum ALP (r = 0.150, P = 0.003) and bilirubin (r = 0.202, P < 0.001). The spleen size was correlated with serum ALT (r = 0.119, P = 0.015) and bilirubin (r = 0.190, P < 0.001). Serum ALT levels (P < 0.001) and PT (P = 0.032) varied depending on the presence of arterial heterogeneity. The presence of periportal tracking was related to serum ALP (P = 0.007), bilirubin (P < 0.001), and albumin (P = 0.002). The presence of ascites was related to serum ALT (P = 0.005), bilirubin (P = 0.012), and albumin (P < 0.001) levels and PT (P = 0.006) (Table 2).
Factors associated with acute hepatitis severity
On univariate analysis, age, gender, frequency of toxic hepatitis, serum bilirubin and albumin, PT at the time of CT scanning and GWT showed significant differences (P < 0.05) between the group with severe hepatitis (defined as bilirubin ≥ 10 mg/dL or PT ≤ 40% in the most severe phase) and the group with non-severe hepatitis. On multivariate analysis, male gender [odds ratio (OR) = 2.569, 95% confidence interval (CI): 1.477-4.469, P = 0.001], toxic hepatitis (OR = 3.531, 95%CI: 1.444-8.635, P = 0.006), low serum albumin (OR = 2.154, 95%CI: 1.279-3.629, P = 0.004), and high GWT (OR = 1.061, 95%CI: 1.015-1.110, P = 0.009) independently predicted severe hepatitis (Tables 1, 3).

Factors associated with prolonged cholestasis
Patient age, frequency of toxic hepatitis, serum ALT and bilirubin levels at the time of CT scan, GWT, and the frequency of ascites differed significantly between patients with prolonged cholestasis and those with non-prolonged cholestasis (Table 1). In this study, prolonged cholestasis was defined as serum bilirubin levels of 10 mg/dL or higher sustained for longer than 14 d. On multivariate analysis, elevated serum bilirubin (OR = 1.628, 95%CI: 1.331-1.991, P < 0.001) and increased GWT (OR = 1.172, 95%CI: 1.024-1.342, P = 0.021) were independently predictive for prolonged cholestasis. Three hundred and fifty-six of 357 patients with bilirubin levels less than 10 mg/dL at the time of CT scan were assigned to the non-prolonged cholestasis group. Among patients with serum bilirubin levels ≥ 10 mg/dL (n = 55), 79% (22/28) of patients with GWT less than 5 mm were classified in the non-prolonged cholestasis group, and 71% (5/7) of those with GWT of 13 mm or higher were classified in the prolonged cholestasis group (Tables 1, 3).
DISCUSSION
Hepatomegaly, increased periportal echogenicity, decreased parenchymal echogenicity, lymph node enlargement, and a thickened gallbladder wall are frequently observed during the ultrasonographic examination of patients with acute hepatitis
 ADDIN EN.CITE 
[2,9-12]
. Similar findings also appear on CT scan
 ADDIN EN.CITE 
[13-16]
, and CT easily detects lymphadenopathy and gallbladder wall thickening. The ‘periportal tracking’ observed on CT may correspond to the same pathology as ‘increased periportal echogenicity’ on ultrasonography. The non-homogeneity of liver parenchyma observed in the arterial phase of dynamic CT (arterial heterogeneity) is a CT-specific image generated by contrast media in patients with acute hepatitis17[]
. These image findings are most commonly observed at the icteric phase of acute hepatitis3[]
. 
Thickening of the gallbladder wall has attracted attention because it may be detected by ultrasonography in 51%-91% of patients with acute hepatitis
 ADDIN EN.CITE 
[18-22]
. In a recent study, ultrasonography within 7 d after symptomatic onset of acute hepatitis showed morphological changes in the gallbladder in more than 80% of patients, and these findings normalized as the hepatitis improved clinically20[]
. In the present study, 56.6% of patients with acute hepatitis demonstrated an abnormal GWT when GWT > 3 mm was defined as abnormal. In addition, we observed other CT findings in patients with acute hepatitis, including lymph node enlargement, periportal tracking, and arterial heterogeneity at frequencies of 84.5%, 84.7%, and 80.1%, respectively. These values were all higher than the frequency of GWT. 

Correlations between imaging and laboratory findings in acute hepatitis have not been closely investigated. Studies on the correlation between GWT and the liver chemistry index show conflicting results. Some studies show that GWT increases at elevated serum aminotransferase levels
 ADDIN EN.CITE 
[22,23]
, while other studies do not show this correlation
 ADDIN EN.CITE 
[18,19,24]
. Suk et al24


[ ADDIN EN.CITE ]
 showed a significant correlation between GWT and increases in serum bilirubin. In the present study, GWT clearly correlated with elevated serum bilirubin and liver enzymes, which supports the hypothesis that inflammation and necrosis in the liver parenchyma induce an inflammatory reaction and hyperemia in muscular and serosal layers of the gallbladder wall23[]
. We also found a negative correlation between GWT and serum albumin levels, which suggests that hypoalbuminemia caused by acute hepatitis contributes to gallbladder wall edema. Patients with chronic renal insufficiency or cirrhosis who also have hypoalbuminemia frequently present gallbladder wall thickening14[]
. 
In the present study, imaging findings other than GWT showed significant correlations with the serum levels of ALT, ALP, bilirubin, albumin, and PT. These imaging findings included lymph node enlargement around the hepatoduodenal ligament, arterial heterogeneity, and periportal tracking. These correlations suggested that image findings may reflect liver damage and hepatic dysfunction, at least to some degree (Table 2). We therefore tested the prognostic value of imaging data in patients with acute hepatitis. First, we designated patients with serum bilirubin levels ≥ 10 mg/dL or PT index ≤ 40% despite the administration of vitamin K as having severe hepatitis, and we then sought to identify factors that may predict this outcome. In our analysis, male gender, toxic hepatitis, low serum albumin, and increased GWT independently predicted severe hepatitis. Furthermore, increased GWT and high serum bilirubin levels at the time of CT scanning independently predicted prolonged cholestasis. Because only approximately 20% of patients with hyperbilirubinemia (serum bilirubin > 10 mg/dL) at the time of CT scan showed prolonged cholestasis if their GWT was < 5 mm, the detection of GWT may be of value in predicting prolonged cholestasis in patients with acute hepatitis. Of course, other imaging modalities could substitute for CT scan unless CT is absolutely necessary, especially in young patients, to avoid unnecessary radiation exposure if they could also depict changes in the gallbladder, considering arguments on the safety of radiation exposure caused by CT scan in young patients
 ADDIN EN.CITE 
[25,26]
.
This study is limited by its retrospective design. Therefore, we could not investigate the correlation between imaging findings and the duration of hospitalization because the criteria for patient discharge were not set in advance. Similarly, we could not determine the time of symptomatic onset of hepatitis in many patients. However, this study is strengthened by its size, which allowed us to confirm significant correlations between imaging findings and liver chemistry data in patients with acute hepatitis. In addition, this study revealed the value of GWT for predicting the outcome of acute hepatitis. 
In conclusion, abdominal CT findings and liver biochemical parameters in patients with acute hepatitis showed some correlations, and GWT was the only imaging variable that independently predicted the severity of acute hepatitis or prolonged cholestasis.
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Figure 1 Typical multi-channel computed tomography findings in patients with acute hepatitis. A: Gallbladder wall thickening (white arrow); B: Arterial heterogeneity (asterisks), diffuse heterogeneous attenuation of liver parenchyma in the arterial phase; C: Periportal tracking (arrowheads), decreased attenuation, which highlights the portal vein; and D: Lymphadenopathy (black arrows) in portal hepatis. Other usual findings, e.g., ascites and splenomegaly, are not shown in this figure.
Table 1 Baseline characteristics of the patients n (%)
	Characteristics
	Total (n=412)
	Severe hepatitis
(n = 92)
	Non-severe hepatitis 
(n = 320)
	P value
	Prolonged cholestasis
(n = 21)
	Non-prolonged cholestasis
(n = 391)
	P value

	Age, yr
	34.4 ± 11.4
	36.5 ± 11.5
	33.8 ± 11.4
	0.035
	42.6 ± 15.0
	34.0 ± 11.1
	0.013

	Gender, male
	237 (57.5)
	62 (67.4)
	175 (54.7)
	0.032
	11 (52.4)
	226 (57.8)
	0.655

	Etiology
	
	
	
	
	
	
	

	 Hepatitis A
	319 (77.4)
	67 (72.8)
	252 (78.8)
	
	8 (38.1)
	311 (79.5)
	

	 Toxic
	44 (10.7)
	17 (18.5)
	27 (8.4)
	
	10(47.6)
	34 (8.7)
	

	 Unknown
	25 (6.1)
	1 (1.1)
	24 (7.5)
	
	0 (0)
	25 (6.4)
	

	 Hepatitis B
	16 (3.9)
	4 (4.3)
	12 (3.8)
	
	2 (9.5)
	14 (3.6)
	

	 Alcohol
	4 (1.0)
	1 (1.1)
	3 (0.9)
	
	0 (0)
	4 (1.0)
	

	 Hepatitis C
	2 (0.5)
	1 (1.1)
	1 (0.3)
	
	1 (4.8)
	1 (0.3)
	

	 Autoimmune
	2 (0.5)
	1 (1.1)
	1 (0.3)
	
	0 (0)
	2 (0.5)
	

	Etiology, toxic
	44 (10.7)
	17 (18.5)
	27 (8.4)
	0.001
	10 (47.6)
	34 (8.7)
	< 0.001

	ALT, IU/L
	2053 ± 1759
	2145 ± 2207
	2027 ± 1611
	0.392
	998 ± 1090
	2110 ± 1772
	0.001

	ALP, IU/mL
	155 ± 75
	152 ± 72
	156 ± 76
	0.983
	153 ± 110
	156 ± 73
	0.265

	Bilirubin, mg/dL
	5.6 ± 4.9
	11.2 ± 6.7
	3.9 ± 2.6
	<0.001
	18.6 ± 6.9
	4.9 ± 3.7
	< 0.001

	Albumin, g/dL
	3.9 ± 0.4
	3.8 ± 0.4
	4.0 ± 0.4
	<0.001
	3.8 ± 0.4
	3.9 ± 0.4
	0.174

	PT (%)
	81.0±18.0
	75.2±22.7
	83.7 ± 16.6
	0.003
	84.6 ± 15.0
	81.7 ± 18.6
	0.721

	GWT, mm
	5.2 ± 5.5
	7.2 ± 6.0
	5.5 ± 5.3
	0.009
	9.6 ± 6.7
	5.7 ± 5.4
	0.003

	GWT > 3 mm
	233 (56.5)
	70 (70.7)
	168 (51.7)
	0.004
	17 (81.0)
	216 (55.2)
	0.025

	GWT > 7 mm
	142 (34.5)
	36 (39.1)
	106 (33.1)
	0.040
	11 (52.4)
	131 (33.5)
	0.005

	Arterial heterogeneity (+)
	294 (80.1)
	68 (73.9)
	226 (70.6)
	0.755
	15 (71.5)
	279 (71.3)
	1.000

	Periportal tracking (+)
	348 (84.7)
	78 (84.8)
	270(84.4)
	0.869
	18 (85.7)
	330 (84.4)
	1.000

	LN number
	4.8 ± 3.0
	5.1 ± 3.3
	4.8 ± 2.9
	0.581
	5.3 ± 3.7
	4.8 ± 3.0
	0.701

	LN size, cm
	0.97 ± 0.26
	0.99 ± 0.28
	0.96 ± 0.26
	0.465
	0.97 ± 0.30
	0.97 ± 0.26
	0.743

	 LN size ≥ 0.8 cm
	346 (84.5)
	79 (85.9)
	267 (83.4)
	0.632
	17 (81.0)
	329 (84.1)
	0.759

	 LN size > 1 cm
	162 (39.3)
	42 (45.7)
	120 (37.5)
	0.183
	10 (47.6)
	152 (38.9)
	0.494

	Ascites (+)
	56 (13.6)
	17 (18.5)
	39 (12.2)
	0.123
	7 (33.3)
	49 (12.5)
	0.015

	Spleen size, cm
	10.9 ± 1.6
	11.04 ± 1.68
	10.84 ± 1.60
	0.419
	10.44 ± 1.7
	10.91 ± 1.6
	0.094

	 Spleen size ≥ 12 cm
	95 (23.1)
	24 (26.1)
	71 (22.2)
	0.483
	3 (14.3)
	92 (23.5)
	0.431


ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; PT: Prothrombin time; GWT: Gallbladder wall thickness; LN: Lymph node.

Table 2 Relationship between computed tomography findings and liver chemistry
	
	GWT
	LN maximum size
	LN number
	Spleen size
	Arterial heterogeneity
	Periportal tracking
	Ascites

	
	
	
	
	
	Absence

(n = 73)
	Presence

(n = 294)
	P value
	Absence

(n = 63)
	Presence

(n = 348)
	P value
	Absence

(n = 356)
	Presence

(n = 56)
	P value

	ALT, IU/L
	0.234 (<0.001)
	0.164 (0.001)
	-0.013 (0.798)
	0.119 (0.015)
	1504 ± 1478
	2216 ± 1794
	< 0.001
	1994 ± 2139
	2064 ± 1688
	0.074
	1981 ± 1769
	2509 ± 1641
	0.005

	ALP, IU/mL
	0.180 (<0.001)
	0.135 (0.006)
	0.150 (0.003)
	0.086 (0.082)
	145 ± 76
	159 ± 75
	0.108
	133 ± 63
	159 ± 76
	0.007
	154 ± 76
	164 ± 66
	0.152

	Bilirubin, mg/dL
	0.319 (<0.001)
	0.138 (0.005)
	0.202 (<0.001)
	0.190 (<0.001)
	5.6 ± 5.2
	5.6 ± 4.9
	0.451
	4.3 ± 5.1
	5.8 ± 4.9
	< 0.001
	5.3 ± 4.7
	7.0 ± 5.9
	0.012

	PT (s)
	-0.118 (0.017)
	-0.038 (0.445)
	0.072 (0.149)
	-0.092 (0.061)
	86 ± 16
	81 ± 18
	0.032
	81 ± 20
	82 ± 18
	0.795
	82 ± 18
	76 ± 17
	0.006

	Albumin, g/dL
	-0.282 (<0.001)
	-0.018 (0.717)
	-0.017 (0.739)
	-0.062 (0.206)
	4.0 ± 0.4
	3.9 ± 0.4
	0.404
	4.1 ± 0.4
	3.9 ± 0.4
	0.002
	4.0 ± 0.4
	3.7 ± 0.4
	< 0.001


ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; PT: Prothrombin time; GWT: Gallbladder wall thickness; LN: Lymph node.

Table 3 Multivariate logistic regression analysis for the factors associated with severe acute hepatitis and prolonged cholestasis in acute hepatitis
	Variables
	Odds ratio
	95%CI for odds ratio
	P value

	
	
	Lower
	Upper
	

	Severe acute hepatitis
	
	
	
	

	Age, yr
	1.007
	0.928
	1.033
	0.579

	Gender, male
	2.569
	1.477
	4.469
	0.001

	Etiology, toxic
	3.531
	1.444
	8.635
	0.006

	Albumin, g/dL
	2.154
	1.279
	3.629
	0.004

	GWT, mm
	1.061
	1.015
	1.110
	0.009

	Prolonged cholestasis in acute hepatitis

	Age, yr
	0.393
	0.059
	2.599
	0.333

	Etiology, toxic
	6.848
	0.960
	48.859
	0.055

	ALT, IU/L
	1.000
	1.000
	1.001
	0.607

	Bilirubin, mg/dL
	1.628
	1.331
	1.991
	< 0.001

	GWT, mm
	1.172
	1.024
	1.342
	0.021

	Ascites
	0.484
	0.119
	6.039
	0.869


CI: Confidence interval; GWT: Gallbladder wall thickness; ALT: Alanine aminotransferase. 
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