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Abstract 

 

Introduction: Chronic hepatitis B (CHB) is a viral infection that can lead to development of 

fibrosis and hepatocellular carcinoma (HCC). Several factors affecting disease progression 

have been reported, such as sex and region of origin. Liver stiffness and fibrosis can be 

evaluated using transient elastography. The degree of fibrosis is an important parameter when 

deciding if treatment and HCC surveillance is indicated. 

 

Aim 

1) To compare patients with CHB according to sex and region of origin regarding the 

parameters liver stiffness, presence of significant fibrosis, hepatitis B e antigen (HBeAg) 

positivity, frequency of elevated alanine aminotransferase (ALT) levels and HCC 

surveillance.  

2) To identify factors associated with significant liver fibrosis.  

 

Methods: 410 patients with a registered doctor’s visit 2015–2018 at the Department of 

Infectious Diseases at Örebro University Hospital were included. A systematic review of 

medical records was performed and groups (women-men, regions of origin) were compared. 

Multivariate logistic regression was used to identify factors associated with significant 

fibrosis.  

 

Results: Men had significantly higher liver stiffness values, higher presence of significant 

fibrosis, and were more frequently under HCC surveillance compared to women. No other 

significant differences were found regarding the studied parameters, neither related to sex, nor 

to region of origin. Factors associated with significant fibrosis were: male sex, elevated ALT 

levels and hepatitis D virus (HDV) co-infection.   

 

Conclusions: Men had a higher frequency of significant fibrosis compared to women. Factors 

associated with significant fibrosis were male sex, elevated ALT values and HDV co-

infection.  

 

Keywords: Chronic hepatitis B; Liver stiffness; Liver fibrosis; Transient elastography; 

Risk factors 
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Abbreviations 
 

ALT= alanine aminotransferase 

BMI= body mass index 

CHB= chronic hepatitis B 

CI= confidence interval 

HBeAg= hepatitis B e antigen 

HBsAg= hepatitis B s antigen  

HBV= hepatitis B virus 

HCC= hepatocellular carcinoma 

HCV= hepatitis C virus 

HDV= hepatitis D virus 

HIV= human immunodeficiency virus 

ICD-10= International Statistical Classification of Diseases and Health Related Problems- 

Tenth Revision 

kPa= kilopascals 

LSM= liver stiffness measurement 

OR= odds ratio 

TE= transient elastography 

UNSD= The United Nations Statistics Division  
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Introduction 

Chronic hepatitis B (CHB) is an infection caused by a hepatotropic DNA virus [1,2]. The 

hepatitis B virus (HBV) is carcinogenic, and the viral infection can lead to chronic liver 

inflammation which in turn can cause progression to fibrosis, cirrhosis and hepatocellular 

carcinoma (HCC) [2,3]. Hepatitis B is defined as chronic infection when the patient is still 

Hepatitis B s antigen (HBsAg) positive after at least six months [4]. In 2015 the estimated 

number of people with CHB worldwide was 257 million [5]. In Sweden, 1235 cases of 

hepatitis B was reported in 2017, of which 89 % were chronic infections. The number of 

annually reported cases vary, and this is considered to be due to the patterns of immigration 

[6]. 

 

The development of chronic infection and the risk for HBV-related complications depends on 

during which period in life the person is infected by HBV. Infection acquired in infancy leads 

to an increased risk of developing CHB, liver cirrhosis and HCC [7]. HCC causes a major 

global burden of disease, and the most common cause is chronic hepatitis. Risk factors for 

HCC in CHB patients have been reported to include high age [8,9], male sex [8,10], smoking 

and high alcohol consumption [11,12], established liver cirrhosis, elevated levels of HBV 

DNA, HBV genotype [13–15], hepatitis B e antigen (HBeAg) positivity [11,14] and co-

infection with hepatitis C (HCV) [11] and D virus (HDV). HDV-HBV co-infection is most 

common in African and Asian regions, the co-infection leads to a more rapid progression of 

liver disease, where both necroinflammation and epigenetic mechanisms may cause the 

development of HCC [16]. HCC develops mainly among patiens with liver cirrhosis (80-90 

%), but can also occur without pre-existing cirrhosis [17]. The risk for HCC also varies 

depending on origin, since different HBV genotypes have distinct geographical distribution, 

where Asian and Sub-Saharan African origin is associated with a higher risk for liver disease 

progression [10,18,19]. 

 

Hepatitis B infection can be prevented by vaccination, but there is no cure [20,21]. Antiviral 

treatment supresses HBV DNA levels [22] and slows down the progression to liver fibrosis, 

which reduces the risk of developing HCC [8]. A previous meta-analysis reported that 

antiviral therapy was associated with progressively declining liver stiffness values 6-60 

months after starting the therapy [23]. Treatment indications are mainly based on three 
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criteria: HBV DNA levels, alanine aminotransferase (ALT) levels and severity of liver disease 

[24].  

 

Evaluation of the severity of liver disease is essential to predict the risk for HCC. The 

assessment includes physical examination, biochemical parameters [25] and assessment of the 

presence of liver fibrosis [21,25]. Liver fibrosis can be evaluated by both biopsy and liver 

stiffness measurement (LSM). Previously, the invasive method liver biopsy was used to 

evaluate liver fibrosis, but nowadays biopsy is only used in selected cases [21]. LSM is a non-

invasive method performed with transient elastography (TE), a type of ultrasound used to 

detect liver fibrosis, cirrhosis [26,27] and to predict the risk of HCC [28]. One example of TE 

is Fibroscan, which is recommended for detection of cirrhosis and HCC, and is the method 

used at Örebro University Hospital. The degree of fibrosis is divided into the stages minimal 

fibrosis (F0-F1), significant fibrosis (≥ F2) and advanced fibrosis (F3-F4). Previous studies 

have reported an association between liver stiffness value and the degree of fibrosis [27], and 

elastography has also been considered to be effective in estimating histological changes in 

patients with antiviral treatment [26]. The LSM cut-off limit for significant fibrosis varies 

among studies [29]. According to recently published guidelines [30], the cut-off limit 7.2 

kilopascals (kPa) is recommended, based on a meta-analysis from 2016 [31]. Age may affect 

the result of LSM [32], and technological limitations may be caused by obesity and ascites 

[33]. Other non-invasive methods for evaluating the risk of disease progression are risk 

scores, for instance based on age, sex and platelet count, but previous studies have shown 

conflicting results regarding their performance in prediction of HCC [21].  

 

Several independent risk factors for significant fibrosis have been identified including higher 

age, male sex [34], high body mass index (BMI), elevated ALT levels [35], high levels of 

HBV DNA and HBV genotype. It has been described that these factors in combination may 

facilitate risk assessment [25,36].  

 

Some of the biochemical parameters used to determine the frequency of follow-up and 

whether treatment is indicated, are HBV DNA and HBeAg. HBV DNA reflects viral load and 

is an important factor for disease progression, while HBeAg positivity indicates active viral 

replication and increased risk of transmission, and is assessed to further decide about follow-

up and treatment [2,21]. HBV infection can be classified into several phases, which in turn 
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may affect the management of patients. International guidelines from 2017 [21] present a new 

classification based on HBV DNA levels, HBeAg and ALT values.  

 

Adequate monitoring of patients with CHB is of great importance to prevent disease 

progression. The purpose of HCC surveillance with ultrasound is to enable early detection of 

HCC [37]. Whether HCC surveillance is indicated or not requires consideration of several 

parameters. As to previous national guidelines, HCC surveillance is recommended to patients 

with liver cirrhosis, to men over 40 years with Asian origin, women over 50 years with Asian 

origin and in some cases African patients over 20 years, particularly if there are additional 

risk factors such as family history of HCC [38], but new guidelines with updated 

recommendations have just been published [30].  

 

Aim 

The purpose of this study was to describe the patient group followed for hepatitis B at the 

Department of Infectious Diseases at Örebro University Hospital, and to assess if there are 

any patterns regarding certain known risk factors for liver disease progression. More 

specifically, the aims in this study were to (1) compare patients with CHB according to sex 

and region of origin regarding the parameters liver stiffness, presence of significant fibrosis, 

hepatitis B e antigen (HBeAg) positivity, elevated alanine transaminase (ALT) levels and 

HCC surveillance; and (2) to identify factors associated with significant fibrosis.  

 

Material and methods 

Study design and study sample 

The study is a retrospective cohort study. Patients were identified through the International 

Statistical Classification of Diseases and Health Related Problems- Tenth Revision (ICD-10) 

classified diagnosis chronic viral hepatitis B without delta-agent (B18.1) and chronic viral 

hepatitis B with delta-agent (B18.0). All patient data were collected from Klinisk Portal, the 

electronic medical records system in Region Örebro County.  

CHB patients with a registered doctor’s visit at the Department of Infectious Diseases at 

Örebro University Hospital between September 2015 and August 2018 were included. Two 

patients were excluded for privacy reasons. Patients incorrectly diagnosed with the ICD-10 

classified diagnosis B18.1 and B18.0, and patients followed for other reasons than CHB, were 



7 
 

excluded, leaving 410 valid patients. Patients were anonymized and assigned a study 

participants number. Code keys to the numbers were used to identify the patients during the 

review.  

Collecting of clinical, laboratory and virological data 

Between January and February 2019, a systematic review of medical records was performed. 

The following clinical data were registered: age at the latest doctor’s visit, sex, country of 

birth, present or previous HCC, performed liver transplantation, previously performed liver 

biopsy, present or previous antiviral treatment, and if they were under HCC surveillance or 

not. Biochemical data collected were: levels of plasma ALT the last three years, albumin 

(g/L), bilirubin (µmol/L), international normalized ratio (INR) and platelet count (x109/L). 

ALT was categorized as will be described in the statistics section. For other biochemical data, 

the latest recorded measurement was used. Virological data collected were: HBeAg positivity 

or negativity, HBV DNA (IU/mL) (both most recent recorded), co-infection with HDV, HCV 

or HIV, and previous HCV infection. The most recent liver stiffness measurement (Fibroscan) 

within three years was recorded. Countries of birth were divided into the regions Sub-Saharan 

Africa, Northern and Western Asia, Central and Southern Asia, Eastern and South-Eastern 

Asia, Latin America and the Caribbean, Oceania, Northern America and Europe according to 

The United Nations Statistics Division (UNSD) [31]. Europe was divided into Eastern Europe 

and Western Europe. HCV, HDV and HIV co-infection were identified by biochemical 

characteristics. HBV DNA values with the laboratory analysis comments ”non detectable” 

and ”hepatitis B virus detected but below the linear quantification of the method” were set to 

zero, and values quantified as <10 were set to 10. The reference range for albumin was 36-45 

g/L, for bilirubin < 25 µmol/L, for INR 0.9-1.1 and for platelet count 165–390 109/L.  

 

Definition of significant liver fibrosis 

Significant liver fibrosis was defined as liver stiffness ≥ 7.2 kPa on the last Fibroscan.  

 

Statistics  

Data were processed in Microsoft Excel (Microsoft Office Professional plus 2010) and 

analyzed in SPSS Statistics version 25 (Armonk, NY: IBM Corp). Descriptive data are 

presented as mean (SD) or median (IQR) depending on data distribution. Group comparisons 

were made with ANOVA and t-test for normally distributed continuous variables, Kruskal-

Wallis and Mann Whitney test for non-normally distributed continuous variables and Chi 
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square test for categorical data. ALT levels were categorized as persistently normal and 

intermittently or persistently elevated, as previously described [33]. Univariate and 

multivariate logistic regression with significant fibrosis (liver stiffness ≥ 7.2 kPa) as outcome 

variable was performed to identify factors associated with significant fibrosis. Independent 

variables were: age, female or male sex, HBeAg positivity, ALT category, HDV co-infection 

and region of origin. The region Latin America and the Caribbean was excluded since there 

was only one patient in that group. As there was only one patient with HCV co-infection, this 

parameter was not included in the logistic regression. Results are presented as odds ratios 

(OR) with 95 % confidence intervals (95% CI). The significance level was set to 0.05. 

 

Ethical consideration 

The study was a quality work approved by the head of the Department of Infectious Diseases 

at Örebro University Hospital. Examining medical records without patient’s consent may 

interfere with the individual’s autonomy and integrity. In this study, all collected data were 

reported at a group level, and no individual patient data can be identified. All patients were 

assigned a serial number, the code key was kept in a locked desk which only the author and 

the supervisor had access to.  
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Results 

 
Characteristics of the study cohort 

414 patients were identified, of which four were excluded because of incorrect diagnosis or 

doctors’ visits of other reasons than CHB. Patient characteristics are described in Table 1. The 

mean age was 41 years, and 30 % originated from Sub-Saharan Africa. The three most 

common countries of origin were Somalia (15 %), Syria (12 %) and Afghanistan (8 %). The 

number of HBeAg positive patients was 30 (7 %). Significant fibrosis occurred in 39 (9%) of 

the patients. Values of albumin, bilirubin, INR and platelet count were at group level within 

the reference range. Among 23 patients diagnosed with HCV, ten had got the diagnosis 

incorrectly, twelve had no current infection and one patient had true co-infection. A total of 

six (2 %) patients had recently died at time for the review of medical records, all of causes not 

directly related to CHB.  
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Table 1. Demographics and clinical, biochemical and virological characteristics.  

Parameters All Women Men P value 

N  410 177  233  
 

     

Age, years1 41 (12) 40 (12) 42 (13) .21 

Region of origin2     

   Sub-Saharan Africa 123 (30) 44 (25) 75 (32) .11 

   Northern Africa and Western Asia 93 (23) 44 (25) 49 (21) .36 

   Central and Southern Asia 42 (10) 20 (11) 22 (9) .54 

   Eastern and South-Eastern Asia 79 (19) 29 (16) 50 (21)       .20 

   Latin America and the Caribbean 1 (0,2) 0 (0) 1 (0) .38 

   Eastern Europe 47 (11) 24 (14) 23 (10) .25 

   Western Europe 24 (6) 13 (7) 11 (5) .26 

     

HBeAg positivity2 30 (7) 15 (8) 15 (6) .48 

ALT intermittently or persistently 

elevated2 

128 (31) 53 (30) 75 (32) .61 

Liver stiffness, kPa3 4.9 (4.1–5.9) 4.3 (3.5-5.2) 5.3 (4.5-6.4) < .001* 

   Significant fibrosis2 39 (9) 2 (1) 37 (16) < .001* 

HCC surveillance2  100 (24) 30 (17) 70 (30) 0.002* 

     

HBV DNA, 𝒍𝒐𝒈𝟏𝟎 IU/mL3 2.3 (1.6–3.3) 2.4 (1.5–3.3) 2.3 (1.6–3.3) .64 

Albumin, g/L1 41.5 (4.6) 40.3 (5.4) 42.5 (3.6) 
 

Bilirubin µmol/L1 11.9 (15.0) 9.8 (6.8) 13.4 (19.0) 
 

INR1 1.0 (0.1) 1.0 (0.1) 1.1 (0.1) 
 

Platelet count, 109/L1  233.1 (67.6) 255.6 (70.7) 216.3 (59.6) 
 

     

HDV co-infection2 12 (3) 6 (3) 6 (3) .64 

HCV co-infection previous/present2 12/1 (3/0) 3/1 (1/0) 9/0 (4/0) .36 

HIV co-infection2 7 (0) 3 (0) 4 (0) .92 

HCC, previous or present2 7 (0) 3(0) 4 (0) .85 

Liver transplantation2 2 (0)              1 (0) 1 (0)      .85 

Liver biopsy performed2 14 (3) 4 (2) 10 (4) .26 

Antiviral treatment2 
  

   Ongoing  52 (13) 17 (10) 34 (15) .13 

   Previously  11 (3) 6 (3) 5 (2) .30 

HBeAg; hepatitis B e antigen, ALT; alanine aminotransferase, kPa; kilopascals, HCC; hepatocellular carcinoma, HBV; 

hepatitis B virus, INR; international normalized ratio, HDV; hepatitis D virus, HCV; hepatitis C virus, HIV; human 

immunodeficiency virus. Reference ranges: Albumin; 36-45 g/L, Bilirubin; < 25 µmol/L, INR; 0,9-1,1, Platelet count; 165–

390 109/L. 1 = mean (SD), 2= n (%), 3= median (IQR). *= P < 0.05.  
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Comparison- women and men 

The comparison between women and men is presented in Table 1. Men had statistically 

significantly higher liver stiffness values (p= < 0.001), higher presence of significant fibrosis 

(p= < 0.001) (Figure 1) and were more frequently under HCC surveillance (p= <0.002). No 

statistically significant difference could be seen regarding frequency of elevated ALT levels or 

regarding HBeAg positivity where 15 (8 %) women and 15 (6 %) men were positive.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison- region of origin 

The comparison according to region of origin regarding the studied parameters revealed no 

statistically significant differences (Table 2). Values of albumin, bilirubin, INR and platelet 

count were within the reference range in each group. For privacy reasons, results from the 

region Latin America and the Caribbean are not presented since there was only one patient in 

that group.   

 

 

 

 

Figure 1. Liver stiffness value in women and men (p < 0.001). The red, dashed 

reference line represents the cut-off value for significant liver fibrosis (7.2 kPa), 

measured using transient elastography. kPa; kilopascals.  
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Factors associated with significant liver fibrosis 

Logistic regression showed that male sex, elevated ALT levels and HDV co-infection were 

associated with significant fibrosis both in the unadjusted and adjusted analysis. No other 

significant associations were found, neither in the unadjusted, nor in the adjusted analysis 

(Table 3). 

 

 

 

Table 2.  Comparison between study participants originating from different regions. N= 410. 

 

 

Parameters 

Sub-Saharan 

Africa 

(n=123) 

Northern 

Africa and 

Western 

Africa 

(n=93) 

Central and 

Southern 

Asia  

(n=42) 

Eastern and 

South-

Eastern Asia 

(n=79) 

Eastern 

Europe  

(n=47) 

Western 

Europe 

(n=24) 

P 

value 

Age, years1 41 (11) 40 (14) 42 (14) 39 (11) 40 (12) 48 (17) .12 

        

HBeAg positivity2 9 (7) 8 (9) 2 (5) 4 (5) 4 (9) 3 (13) .87 

ALT intermittently or 

persistently elevated2 37 (30) 26 (28) 16 (38) 25 (31) 14 (30) 7 (29) .93 

Liver stiffness, kPa3 4.9 (4.0–6.1) 4.8 (4.0–5.5) 5.2 (3.9–6.2) 4.9 (4.3–5.9) 5.1 (4.2–6.0) 4.8 (3.7–5.9) .55 

   Significant fibrosis2 10 (8) 6 (7) 5 (12) 11 (14) 4 (9) 2 (8) .07 

HCC surveillance2 37 (30) 26 (28) 9 (21) 13 (16) 9 (19) 6 (25) .30 

        

HBV DNA 𝒍𝒐𝒈𝟏𝟎 

IU/mL3 2.5 (1.7-3.4) 2.3 (1.5-3.1) 2.3 (1.1-2.9) 2.2 (1.5-3.1) 2.7 (1.6-3.5) 2.9 (1.8-3.6) .68 

HDV co-infection2 3 (2) 3 (3) 2 (5) 1 (1) 1 (2) 1 (4) .96 

HCV co-infection 

previous/present2 4/1 (3/0) 0/0 (0) 3/0 (7) 5/0 (6) 0/0 (0) 0/0 (0) .11 

HIV co-infection2 2 (2) 2 (2) 0 (0) 2 (3) 1 (2) 0 (0) .95 

HCC previous or 

present2 4 (3) 2 (2) 0 (0) 1 (1) 0 (0) 0 (0) .90 

Liver transplantation2 2 (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) .57 

Liver biopsy 

performed2 3 (2) 2 (2) 2 (5) 4 (5) 3 (6) 0 (0) .71 

Antiviral treatment2         

   Ongoing 19 (15) 10 (11) 3 (7) 10 (13) 6 (13) 3 (13) .84 

   Previously 2 (17) 3 (14) 1 (10) 2 (15) 2 (17) 1 (17) .92 

HBeAg; hepatitis B e antigen, ALT; alanine aminotransferase, kPa; kilopascals, HCC; hepatocellular carcinoma, HBV; hepatitis B virus, HDV; 

hepatitis D virus, HCV; hepatitis C virus, HIV; human immunodeficiency virus. 1 = mean (SD), 2 = n (%), 3 = median (IQR). 
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Table 3. Logistic regression with significant liver fibrosis defined as liver stiffness ≥ 7.2 kPa as outcome variable. The 

results are adjusted for age, sex, HBeAg positivity, ALT levels, HDV co-infection and region of origin. N total= 410, N 

liver stiffness ≥ 7.2 kPa= 39. 

Factor  Unadjusted Adjusted 

  n (%) OR 95 %CI P value OR 95 %CI P value 

Age, mean (SD) 44 (14) 1.02 1.0–1.04 .21 1.03 1-1.1 .10 

Female sex  2 (5) Ref Ref Ref Ref Ref Ref 

Male sex 37 (95) 16.43 3.9-69.3 <.001* 19.4 4.2-89 <. 001* 

HBeAg negative 34 (89) Ref Ref Ref Ref Ref Ref 

HBeAg positive  4 (10) 1.49 0.49–4.54 .49 1.67 0.48–5.82 .43 

ALT- intermittent or persistent elevated  19 (49) 2.40 1.22–4.68 .011* 2.52 1.15–5.51 .021* 

HDV co-infection 4 (10) 5.22 1.46–18.74 .011* 10.39 1.78–60.81 . 009* 
        

Region of origin        

   Sub-Saharan Africa 10 (26) Ref Ref Ref Ref Ref Ref 

   Northern Africa and Western Asia 6 (15) 0.75 0.27–2.12 .59 1.0 0.32–3.09 .99 

   Central and Southern Asia 5 (13) 1.4 0.46–4.4 .54 1.33   0.36–4.9 .67 

   Eastern and South Eastern Asia 11 (28) 1.68 0.69–4.11 .25 2.14 0.78–5.89 .14 

   Eastern Europe 4 (10) 0.99 0.30–3.29 .99 1.25 0.32–4.93 .75 

   Western Europe 2 (5) 0.96 0.20–4.68 .99 1.11 0.21–6.02 .90 

kPa; kilopascals, HBeAg; hepatitis B e antigen, ALT; alanine aminotransferase, HDV; hepatitis D virus, OR; odds ratio, 95% CI; Confidence 

interval 95 %. *= P < 0.05.  

 

 

Discussion 

In this study we compared patients with CHB according to sex and region of origin regarding 

certain relevant parameters, and identified factors associated with significant liver fibrosis. 

The main findings were that men had higher presence of significant fibrosis compared to 

women, and that factors associated with significant fibrosis were male sex, elevated ALT 

levels and HDV co-infection.  

 

We found that men had higher LSM values and that the male sex was associated with a 

significantly increased risk of significant fibrosis compared to women. These findings are 

consistent with previous studies, where male sex has been associated with worse prognosis 

and increased risk of developing liver fibrosis [39,40], and also cirrhosis and HCC [2]. 

Another factor that has shown to be associated with fibrosis is obesity [41], but data on BMI 

is not documented by routine at the studied clinic. Furthermore, alcohol consumption would 

have been a relevant parameter to analyze in order to assess factors that may contribute to this 

gender disparity, since both males in general and males with CHB have been reported to have 

higher levels of alcohol consumption compared to women [42,43]. It is therefore possible that 

this differed according to sex in our study population as well. Self-reported alcohol drinking 
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has been claimed to be a predictor of the risk of alcohol-induced liver disease in the general 

population [44], and alcohol abuse is considered a risk factor for liver disease progression in 

international guidelines [21]. Besides factors regarding behavior and environment, gender 

disparity has been explained by the effects of sex hormones [10,45].  

 

Regarding frequency of elevated ALT levels, no statistically significant difference could be 

seen according to sex. Several factors affect levels of ALT, a population-based cohort study 

from 2014 pointed out that elevated levels were mainly caused by the chronic infection, but 

was also affected by other factors, for example non-alcoholic fatty liver disease (NAFLD) and 

alcohol consumption. The authors of the study suggested that these findings warranted 

identification of factors and conditions other than HBV infection, and that are possible to 

modify [46]. It has been reported that when comparing women and men with intermittently or 

persistently elevated ALT values, men have higher liver stiffness values [34].  

 

A significantly higher proportion of men was monitored by HCC surveillance compared to 

women. This is not surprising since HCC surveillance is indicated at a lower age for men with 

certain origin, and since male sex is a known risk factor for disease progression. This makes it 

likely that men, in the overall assessment, meet local criteria for HCC surveillance more often 

than women. No statistically significant difference could be seen between women and men 

regarding frequency of HBeAg positivity, and the majority of patients were HBeAg negative. 

Previous studies have estimated that among patients with untreated CHB and current liver 

inflammation, 8-38 % develop liver cirrhosis within five years, with the highest risk in 

HBeAg negative chronic hepatitis [10]. 

 

No statistically significant differences in the studied parameters could be found with regards 

to region of origin. This contrasts to previous studies, that have reported a higher risk for 

fibrosis and HCC among patients originating from Sub-Saharan Africa and Asia [10,19]. This 

has been explained by the fact that certain HBV genotypes affect the clinical outcome and 

Asian patients have a low rate of spontaneous seroconversion from HBeAg positivity to 

negativity [17]. Indeed, while not statistically significant, there was a higher frequency of 

significant fibrosis in the Asian regions. In this study, we focused on assessing presence of 

significant fibrosis, in contrary to most previous research that use liver cirrhosis or HCC as 

outcome variable. This may be a part of the explanation to no statistically significant 

differences according to region of origin.  
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We found three factors that were independently associated with significant fibrosis: male sex, 

elevated ALT levels and HDV co-infection. This is consistent with previous studies, where 

male sex has been reported to be an independent risk factor for both liver fibrosis [47] and 

HCC [17]. Elevated ALT levels are related to liver inflammation [21,25,31], and have been 

reported to increase the risk of liver cirrhosis and HCC [48]. In addition, degree of fibrosis 

has been announced to be higher among patients with elevated ALT levels, both when 

evaluated with liver biopsy and TE [49]. According to national recommendations, other 

possible causes for elevated ALT levels should be investigated, including alcohol 

consumption and, if necessary, analysis of phosphatidylethanol (PEth) should be made [30]. 

Very high ALT levels (more than five times normal) may affect the liver stiffness value, 

which is important to consider [21,25,30]. HDV co-infection is a known risk factor for liver 

fibrosis, but is sometimes an exclusion criteria in studies of CHB [34,39]. Higher age was not 

associated with significant fibrosis. This parameter has shown conflicting results, where 

several studies have announced it as a risk factor for fibrosis [39] and high values of liver 

stiffness [32], but others have not observed any statistically significant association [47].  

 

This study has a few limitations. First, even though identified factors associated with 

significant fibrosis were in line with previous research, some other potentially important 

parameters, including BMI and other factors in metabolic syndrome, and alcohol 

consumption, were not readily available from the patients charts, and were thus not included 

in this study. It would have been valuable to assess and compare these parameters, to 

investigate potential confounding factors, as previous studies have shown that components in 

metabolic syndrome may contribute to development of liver fibrosis [35,39]. Furthermore, 

men are at higher risk of high alcohol intake, which in turn increases the risk of liver injury. 

Levels of total alcohol consumption also differ between regions of the world, which means 

that it is a more common risk factor in certain countries [42]. Secondly, the cut-off value of 

7.2 kPa for significant fibrosis is used by previous studies, but the set value means narrow 

range and small margins on whether patients end up below or above the threshold. As 

described, several factors can cause technical limitations in LSM. Obesity is one such factor 

and it is possible that any patient group (women or men) had a higher prevalence of obesity 

[33]. Thirdly, not all regions of origin were represented in our data, and therefore this patient 

cohort is not representative from a global perspective.  
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A strength of this study was the relatively large number of included patients, and the absence 

of exclusion criteria which makes the group comparisons reliable. It also enables an 

assessment of possible patterns and a true overview of the patients with CHB followed at the 

Department of Infectious Diseases the recent years. Contrarily, using no exlusion criteria may 

also lead to limited comparability to previous studies, and since both patients with and 

without ongoing HBV treatment were included in this study, the frequency of elevated ALT 

levels may be underestimated at group level.    

 

Progression of liver disease among CHB patients is multifactorial. There are several risk 

factors to identify and consider for adequate management of patients. Important parameters 

not available in this study were BMI and alcohol consumption. Since measuring weight is an 

inexpensive, simple and not time-consuming method, it can be argued to be included as 

routine control of patients during their visits for CHB follow-up. Alcohol consumption is 

more difficult to assess, and possibly blood PEth measurement could be a complement to self-

reported drinking. Further studies are needed to investigate factors that increase the risk for 

liver damage, as well as research to understand how knowledge of these can promote 

strategies for prevention.  

 

Conclusions 

Among patients with CHB who have been followed at the Department of Infectious Diseases 

at Örebro University Hospital the last three years, men had higher liver stiffness values and 

higher presence of significant liver fibrosis compared to women. Factors associated with 

significant fibrosis were: male sex, elevated ALT values and HDV co-infection. This study is 

a contribution to evaluation and systematic improvement of healthcare for patients with CHB 

at the Department of Infectious Diseases at Örebro University Hospital, the information 

provided is important for feedback regarding patient’s characteristics and patterns regarding 

certain known risk factors. To our knowledge, no other studies using significant fibrosis as 

outcome variable have been performed in Sweden. Our results confirm certain risk factors for 

significant fibrosis, and promote consideration of conditions and parameters affecting disease 

progression, that are possible to modify. 
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Popular science summary in Swedish 

 

Leverstelhet hos hepatit B-patienter på USÖ- vad ökar risken? 

Manligt kön, förhöjda ALAT-nivåer och samtidig infektion med hepatit D-virus var 

förknippat med signifikant leverfibros. 

 

Hepatit B är en infektion som orsakas av ett leverspecifikt virus. Kronisk hepatit B-infektion 

kan leda till utveckling av leverfibros och levercancer. Flertalet faktorer hos patienterna har 

visat sig påverka sjukdomsprogression, såsom kön och ursprungsregion. För att värdera 

leverfibros användes förr leverbiopsi, men idag används främst mätning av leverstelhet med 

elastografi (en sorts ultraljudsmätning) för att värdera fibrosgraden.  

 

Vi undrade om kön eller ursprungsregion spelade roll för att ha signifikant leverfibros hos 

patienter med hepatit B som följts på Universitetssjukhuset Örebro (USÖ), och om det fanns 

några faktorer som verkade öka risken. För att besvara frågorna gjordes en 

journalgenomgång av de 410 patienter som följts på USÖ 2015–2018. Ett tröskelvärde för 

leverstelhet användes för att definiera signifikant leverfibros.  

 

Resultaten visade att män hade signifikant leverfibros i högre utsträckning jämfört med 

kvinnor. Faktorer som var associerade med ökad risk för att ha signifikant fibros var; manligt 

kön, förhöjda alaninaminotransferas (ALAT)-nivåer och samtidig hepatit D-infektion.  

 

Resultaten överensstämmer med tidigare studier. Orsaken till könsskillnaden bland patienter 

som följts på USÖ är ännu oklar. Eftersom journalerna innehöll olika mycket information, 

kunde inte vikt och alkoholkonsumtion värderas på ett tillförlitligt sätt, vilka är viktiga 

faktorer som påverkar grad av leverskada. Kommande studier bör fokusera på att undersöka 

betydelsen av även dessa faktorer, för att kartlägga vilka riskfaktorer som bör uteslutas och 

åtgärdas.  

 

Therese Axelsson, Läkarkandidat  
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Cover letter 

 

Örebro, Sweden, 2019-05-27 

Dear Editor of The Journal of Infectious Diseases,  

 

Enclosed is our manuscript ”An assessment of patients followed for Hepatitis B at the 

Department of Infectious Diseases at Örebro University Hospital- Factors associated with 

significant liver fibrosis evaluated by transient elastography”. We have performed a review of 

medical records and assessed factors associated with significant fibrosis, defined as liver 

stiffness ≥ 7.2 kPa measured with transient elastography, among 410 patients with chronic 

hepatitis B at Örebro University Hospital. We found that following factors were significant 

associated with significant fibrosis: male sex, elevated ALT levels and HDV co-infection. Our 

results are largely in line with previous research, and questions if several important 

parameters not available such as BMI and alcohol consumption may explain the gender 

disparity. It is possible that these parameters should be more carefully documented. To our 

knowledge, no other studies using significant fibrosis as outcome variable have been 

performed in Sweden. We believe that our results confirm certain risk factors for significant 

fibrosis, and that our findings will promote consideration of conditions and parameters 

affecting disease progression, that are possible to modify. We used very few exclusion 

criteria, which makes the results reliable, and we believe that our findings will contribute to 

enhace monitoring of this patient group.  

 

We hope that you will consider this manuscript for publication in your journal.  

 

Yours sincerely, 

Therese Axelsson, Bachelor of Medicine 

Department of Infectious Diseases 

Örebro University Hospital 

Örebro 

Sweden 

 

With supervisor, 

Anna Lange, MD. Department of Infectious Diseases, Örebro University Hospital. 
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Etisk reflektion 

Att granska en patients journal utan dennes medgivande kan inskränka individens autonomi 

och integritet. Det finns en risk att det upplevs kränkande att journalen läses och granskas 

utan att information och möjlighet till samtycke givits. En journalgranskning innebär att 

information som inte är relevant för studiens specifika syfte kan komma att granskas, och det 

finns en risk att känslig information läses. De inkluderade patienterna kanske inte själva 

upplever nytta av journalgranskningens resultat, och det är inte säkert att de hade tackat ja till 

att inkluderas om de hade blivit tillfrågade innan studien påbörjades. 

 

I denna studie ansågs fördelarna överväga riskerna, eftersom viktiga data samlades in och 

analyserades. Målet med studien var att undersöka riskfaktorer samt omhändertagande av 

patienter, för att kunna bidra med information som är betydelsefull för kartläggning av hur 

patienterna följs. Studien utfördes som en del av kvalitetssäkring på Infektionskliniken, 

Universitetssjukhuset Örebro, och verksamhetschefen på Infektionskliniken har givit sitt 

godkännande.  

 

En studie med journalgranskning som metod kan bli publicerad och tillgänglig för 

allmänheten, och det finns en risk att patienter känner igen information om sig själva i 

materialet. I denna studie presenteras all data på gruppnivå, och ingen individuell information 

kan identifieras. Alla patienter har tilldelats ett identitetsnummer, och kodnyckel har förvarats 

inlåst i en byrålåda i ett rum till vilket enbart författaren till detta arbete och handledare haft 

tillgång till nyckel.  

 

 

 

 


