
Article Not peer-reviewed version

The Prevalence of Albuminuria in

Hepatitis B Antigen-Positive Patients

Based on the 5th and 6th Korea

National Health and Nutrition

Examination Survey (KNHANES) Data

Beom Jun Lee and Robert Kim *

Posted Date: 6 January 2026

doi: 10.20944/preprints202601.0238.v1

Keywords: hepatitis B; chronic; glomerulonephritis; albuminuria; proteinuria; surveys and questionnaires

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/1589646
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 

 

Article 

The Prevalence of Albuminuria in Hepatitis B 
Antigen-Positive Patients Based on the 5th and 6th 
Korea National Health and Nutrition Examination 
Survey (KNHANES) Data 
Beom Jun Lee 1 and Robert Kim 2,* 

1 St. Mary’s Best ENT Clinic, Seoul 08849, Republic of Korea 
2 Department of Medical and Pharmaceutical Affairs, Doctor CONSULT, 602, Yeongdong-daero, Gangnam-

gu, Seoul 06083, Republic of Korea 
* Correspondence: mcgcompany@naver.com; Tel: 1855-0829 

Abstract 

Background: The prevalence of chronic hepatitis B virus (HBV) infection is estimated at 
approximately 3% in Korea, and it is also accompanied by extra-hepatic manifestations as well as 
chronic hepatitis. Of these, HBV glomerulonephritis occurs due to the immune complex deposit; it is 
a serious condition that may cause renal failure. Methods: We analyzed the data obtained from adults 
aged 19 years or older who participated in the KNHANES V-2 and 3 (2011 and 2012) and VI-1 and 2 
(2013 and 2014), for which we estimated the prevalence of HBV infection and compared albuminuria 
and spot urine ACR between the HBV infection group and the control group. Results: A total of 
20,024 subjects were enrolled in the current study. The prevalence of HBV infection was 3.8%. There 
were no significant differences in the prevalence of albuminuria (5.6±1.0 % vs. 6.9±0.2 %, respectively) 
(P=0.233) and spot urine ACR (22.23±8.95 vs. 17.87±1.05 mcg/mg, respectively) (P=0.629) between the 
HBV infection group and the control group. In addition, according to a subgroup analysis, there was 
also no significant difference in the prevalence of albuminuria between the HBV infection group, 
accompanied by chronic diseases such as HTN, DM, metabolic syndrome and dyslipidemia, and the 
control group. Conclusions: Based on our results, it can be concluded that only a regular follow-up 
rather than a meticulous monitoring of microalbuminuria would be sufficient in the subjects with 
HBV infection. 

Keywords: hepatitis B; chronic; glomerulonephritis; albuminuria; proteinuria; surveys and 
questionnaires 
 

1. Introduction 

Chronic hepatitis B virus (HBV) infection is such a relatively well-known, serious health 
condition that affects an estimated number of approximately 240 million people worldwide [1]. By 
the early 80-90s in Korea, the rate of HBV infection has reached up to 8-10%. With the introduction 
of HBV vaccination, however, it was greatly decreased; it has been maintained as approximately 3% 
until recently [2]. Chronic HBV infection may lead to liver cirrhosis accompanied by several 
complications and chronic hepatitis progressing to hepatocellular carcinoma [3]. Moreover, patients 
with chronic hepatitis due to HBV infection are vulnerable to extra-hepatic manifestations because of 
immune complex deposit, which can be seen in such cases as polyarteritis nodosa and systemic 
necrotizing vasculitis mediated by immune complexes [4]. Of these, the most significant case is extra-
hepatic manifestation; up to 0.1-25% of above patients are vulnerable to HBV glomerulonephritis 
characterized by the deposition of HBV antigen-antibody complexes due in the glomeruli of the 
kidney [5–7]. HBV glomerulonephritis can be presented as a variety of glomerulonephritis, such as 
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membranous glomerulonephritis, membrano-proliferative glomerulonephritis, minimal change 
disease, focal segmental glomerulosclerosis and Ig A nephropathy. Moreover, it may also lead to 
chronic kidney disease (CKD) [8]. In patients with CKD, HBV-associated glomerulonephritis may be 
a key risk factor of developing cardiovascular morbidity and mortality [9]. Still, however, there is a 
paucity of data regarding the relationship between HBV infection and glomerulonephritis.  

Albuminuria is a significant indicator of glomerular injury; it is also used to make a tentative 
diagnosis of glomerular injury in patients who concurrently had diabetes mellitus [10]. Its 
relationship with HBV infection remains uncertain.  

Given the above background, we conducted this study to examine the characteristics of renal 
disease in Korean patients with HBV infection and to identify the relationship between HBV infection 
and the prevalence of albuminuria through an analysis of the data obtained from the Korea National 
Health and Nutrition Examination Survey (KNHANES). Then, we examined the prevalence and 
characteristics of glomerulonephritis in patients with HBV infection and albuminuria.  

2. Materials and Methods 

2.1. Study Cohort 

The KNHANES is a cross-sectional nationwide health survey performed in a Korean population. 
We performed an analysis of the data obtained during a 4-year period (KNHANES V-2 and 3 [2011-
2012] and VI-1 and 2 [2013-2014]) where urine levels of albumin and creatinine were measured. Of a 
total of 32,144 subjects (8,518 from 2011, 8,058 from 2012, 8,018 from 2013 and 7,550 from 2014), 24,948 
were aged 19 years or older and then enrolled in the current study. 

2.2. Definitions 

HBV infection: A diagnosis of hepatitis B virus infection was made in patients with HBsAg 
(surface antigen of the hepatitis B virus) level>1. 

Hypertension (HTN): Blood pressure was measured a total of 3 times. The second and third 
measurements were averaged. Then, a diagnosis of HTN was made in more than one of the following 
cases: 

(1) systolic pressure ≥140 mmHg 
(2) diastolic pressure ≥90 mmHg (Joint National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure (JNC VII) guideline) 
(3) the current use of anti-hypertensive drugs [11]. 
Diabetes mellitus (DM): A diagnosis of DM was made in more than one of the following cases: 
(1) fasting plasma glucose ≥126 mg/dL 
(2) a diagnosis of DM made by a physician 
(3) the current use of insulin or other anti-glycemic agents [12]. 
Metabolic syndrome (MS): A diagnosis of MS was made in men with a waist circumference of 

≥90 cm or women with a waist circumference of ≥80cm and two of the following four criteria:  
(1) triglyceride (TG) level ≥150 mg/dL or the current use of anti-triglycemic drugs;  
(2) high-density lipoprotein (HDL) cholesterol level <40 mg/mL in men and <50 mg/mL in 

women; 
(3) systolic pressure ≥130 mmHg, diastolic pressure ≥85 mmHg or the current use of anti-

hyperglycemic drugs;  
(4) fasting plasma glucose ≥100mg/dL or the current use of anti-glycemic drugs (IDF [2006] 

guideline) [13]. 
Dyslipidemia: A diagnosis of dyslipidemia was made in the subjects with more than one of the 

following three criteria: 
(1) total cholesterol level ≥240 mg/dL,  
(2) TG level ≥200 mg/dL,  
(3) the current use of anti-dyslipidemic drugs. 
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Chronic kidney disease (CKD): A diagnosis of CKD was made in the subjects with more one of 
the following criteria:  

(1) estimated glomerular filtration rate (eGFR)<60 mL/min/1.73㎡(CKD-EPI equation), 
(2) spot urine albumin/creatinine ratio (ACR) ≥30 mcg/mg [14].  
Albuminuria: A diagnosis of albuminuria was made in the subjects with an ACR of ≥30 mcg/mg. 

In addition, it was classified into microalbuminuria (30-299 mg/g) and macroalbuminuira (≥300 mg/g) 
[14]. 

2.3. Laboratory Measurement 

The KNHANES data was collected through an interview, a self-administered questionnaire, 
physical examination and clinical examinations. Blood sampling was done first for the non-dominant 
arm after the confirmation of fasting state. Pre-treatment for blood sampling was done at a mobile 
test laboratory immediately after it. For urine collection, spot urine samples were collected using a 
conical tube. If possible, it was recommended that the first morning urine be used. The midstream 
was collected at a volume of approximately 20-30 mL. Immediately after the collection of blood and 
urine samples, they were preserved in a refrigerator (2-8°C). Blood and urine sampling was done at 
a reference laboratory, Seegene Medical Foundation (Seoul, Korea). 

2.4. Statistical Analysis 

All data was analyzed using the IBM SPSS Statistics 21.0, for which complex sample files were 
generated by considering strata, cluster and weight statements. Continuous variables were expressed 
as mean±standard error (SE) and categorical one were done as proportion±SE (number). In addition, 
categorical variables were compared using the chi-square (χ2) test and continuous variables were 
compared using the t-test. A P-value of <0.05 was considered statistically significant. Albuminuria 
was determined using the multivariate logistic regression analysis, for which the OR (odds ratio) and 
95% confidence interval (CI) were calculated. 

3. Results 

3.1. Baseline and Clinical Characteristics of the Study Population 

Of the data obtained from the KNHANES V and VI, we used that obtained from the V-2 and 3 
and VI-1 and 2 (2011-2014) where urine albumin and creatinine levels were measured. Of a total of 
32,144 subjects, 7,196 aged 19 years or younger were excluded. Therefore, a total of 24,948 subjects 
were enrolled in the current study. Of 24,948 subjects, 3,258 without data about HBsAg and 3,962 
where spot urine ACR could not be measured were excluded. In addition, 58 pregnant women and 
87 in the menstrual cycle were also excluded. Thus, a total of 20,024 subjects were enrolled in the 
current study. Of these, HBV infection was seen in 3.8% of the subjects (n=717) (Figure 1). 

With regard to the sex distribution, the proportion of male subjects was 58.9% in the HBV 
infection group and 52.6% in the control group. This difference reached statistical significance. 
Moreover, there were no significant differences in the age (46.33±0.59 vs. 45.84±0.20 yrs, respectively) 
(P=0.404), smoking (28.3±2.1 vs. 24.5±0.4%, respectively) (P=0.063), drinking (13.4±1.7 vs. 13.0±0.3%, 
respectively) (P=0.822) and body mass index (BMI) (23.98±0.15 vs. 23.80±0.04 kg/m2, respectively) 
(P=0.225) between the HBV infection group and the control group. With regards to laboratory 
measurements, aspartate aminotransferase (AST) (30.00±1.70 vs. 22.12±0.11 IU/L, respectively) 
(P<0.001), alanine aminotransferase (ALT) (34.06±3.12 vs. 22.15±0.19 IU/L, respectively) (P<0.001) and 
hemoglobin (14.53±0.07 vs. 14.31±0.02 g/dL, respectively) (P=0.002) were significantly higher in the 
HBV infection group as compared with the control group. In addition, cholesterol (184.15±1.40 vs. 
188.58±0.36 mg/dL, respectively) (P=0.002) and TG (119.78±4.58 vs. 138.42±1.14 mg/dL, respectively) 
(P<0.001) levels were significantly lower in the HBV infection group as compared with the control 
group. There were no significant differences in creatinine (0.87±0.01 vs. 0.85±0.00 mg/dL, respectively) 
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(P=0.080) and fasting glucose (98.14±0.92 vs. 98.07±0.20 mg/dL, respectively) (P=0.936) between the 
HBV infection group and the control group (Table 1). 

 

Figure 1. Description of the study cohort and various sub-groups. 

Table 1. Baseline and clinical characteristics of the study population. 
 

Total Hepatitis B Control 
 

 
N=20,024 N=717 (3.8%)  N=19,307 (96.2%)  P-value 

Age [years] 45.86±0.20 46.33±0.59 45.84±0.20 0.404 

Gender (men) [%] 52.9±0.4 (n=9, 024) 58.9±2.2 (n=367) 52.6± 0.4 (n=8, 657) 0.006 

Smoker [%] 24.6±0.4 (n=3, 915) 28.3±2.1 (n=169) 24.5±0.4 (n=3, 746) 0.063 

Alcohol [%] 13.0±0.3 (n=2, 028) 13.4±1.7 (n=76) 13.0±0.3 (n=1, 952) 0.822 

BMI kg/m2 23.80±0.04 23.98±0.15 23.80±0.04 0.225 

AST IU/L 22.41±0.12  30.00±1.70  22.12±0.11  <0.001 

ALT IU/L  22.60±0.21 34.06±3.12 22.15±0.19 <0.001 

Hemoglobin g/dL 14.32±0.02  14.53±0.07 14.31±0.02 0.002 

BUN mg/dL 14.15±0.04 14.23±0.19  14.14±0.04 0.657 

Creatinine mg/dL 0.85±0.00 0.87±0.01 0.85±0.00  0.080 

eGFR 96.44±0.18 95.41±0.67  96.48±0.18  0.112 

Fasting glucose mg/dL 98.07±0.20 98.14±0.92 98.07±0.20 0.936 
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Cholesterol mg/dL 188.41±0.36  184.15±1.40 188.58±0.36  0.002 

TG mg/dL 137.72±1.12  119.78±4.58 138.42±1.14 0.000 

HDL mg/dL 52.17±0.12  51.60±0.58  52.19±0.12  0.303 

albuminuria [%] 6.9±0.2 (n=1, 639) 5.6±1.0 6.9±0.2 0.233 

microalbuminuria [%] 6.0±0.2 (n=1, 422) 4.7±0.9 (n=36) 6.1±0.2 (n=1, 386) 0.200 

macroalbuminuria [%] 0.9±0.1 (n=217) 0.9±0.3 (n=9) 0.9±0.1 (n=208) 0.951 

ACR mcg/mg 18.03±1.06  22.23±8.95  17.87±1.05  0.629 

ACR mcg/mg * 192.69±14.43 316.89±149.21 188.74±14.08  0.393 

*After excluding individuals with ACR <30 mcg/mg. 

3.2. Relationship Between the Prevalence of Albuminuria and HBV Infection 

There was no significant difference in the prevalence of albuminuria between the two groups 
(5.6±1.0% vs. 6.9±0.2%, P=0.233). In addition, there were also no significant differences in the 
prevalence of microalbuminuria (4.7±0.9 vs. 6.1±0.2%, respectively) (P=0.200) and macroalbuminuira 
(0.9±0.3 vs. 0.9±0.1%, respectively) (P=0.951) between the two groups (Table 1). 

There was no significant difference in the spot urine ACR (22.23±8.95 vs. 17.87±1.05 mcg/mg, 
respectively) (P=0.629) between the two groups. In the presence of albuminuria, there was no 
significant difference in spot urine ACR (316.89±149.21 vs. 188.74±14.08 mcg/mg, respectively) 
(P=0.393) between the two groups (Table 1).  

3.3. Relationship Between the Prevalence of Albuminuria and HBV Infection in Each Subgroup 

There were no significant differences in the prevalence of HTN (24.4±1.8 vs. 25.2±0.5%, 
respectively) (P=0.660), DM (7.7±1.2 vs. 9.2±0.3%, respectively) (P=0.255), MS (19.0±1.8 vs. 20.2±0.4%, 
respectively) (P=0.497) and CKD (6.6±1.0 vs. 8.4±0.3%, respectively) (P=0.120) between the two 
groups. But the prevalence of dyslipidemia (13.2±1.4 vs. 22.3±0.4%, respectively) (P<0.001) was 
significantly higher in the control group as compared with the HBV infection group (Table 2). 

Table 2. The prevalence of chronic disease in the subjects with hepatitis B and normal controls. 
 

Total Hepatitis B Control 
 

 
N=20,024 N=717 (3.8%)  N=19,307 (96.2%)  P-value 

Hypertension [%] 25.2±0.4 (n=6, 166) 24.4±1.8 (n=202) 25.2±0.5 (n=5, 964) 0.660 

Diabetes mellitus [%] 9.1±0.2 (n=2, 246) 7.7±1.2 (n=62) 9.2±0.3 (n=2, 184) 0.255 

Metabolic syndrome [%] 20.2±0.4 (n=4, 715) 19.0±1.8 (n=156) 20.2±0.4 (n=4, 559) 0.497 

CKD [%] 8.3±0.3 (n=2, 114) 6.6±1.0 (n=55) 8.4±0.3 (n=2, 059) 0.120 

CKD [%] * 2.4±0.1 (n=736) 1.9±0.5 (n=16) 2.4±0.1 (n=720) 0.376 

Dyslipidemia [%] 21.9±0.4 (n=4, 889) 13.2±1.4 (n=99) 22.3±0.4 (n=4, 790) <0.001 

* CKD based on the eGFR only. 
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In the presence of HTN, there were no significant differences in spot urine ACR (74.21±36.29 vs. 
42.94±3.70 mcg/mg, respectively) (P=0.392) and the prevalence of albuminuria (18.3±3.4 vs. 15.9±0.6%, 
respectively) (P=0.458) between the two groups. In the presence of normotension, spot urine ACR 
(5.44±0.62 vs. 9.41±0.60 mcg/mg, respectively) (P<0.001) was significantly more prevalent in the 
control group as compared with the HBV infection group. In addition, the prevalence of albuminuria 
was also significantly higher in the control group (1.5±0.6 vs. 3.9±0.2%, respectively) (P=0.010). In the 
presence of albuminuria, however, there was no significant difference in the spot urine ACR 
(90.63±31.02 vs. 130.93±13.66 mcg/mg, respectively) (P=0.231) between the two groups (Table 3).  

Table 3. Association between hepatitis B and albuminuria in the normotension and hypertension groups. 
 

Total Hepatitis B Control P-value OR 

 
N=20,024 N=717 (3.8%)  N=19,307 (96.2%)  

Normotension N=13, 858 N=515 N=13, 343 
  

ACR mcg/mg 

ACR mcg/mg * 

9.25±0.58  

130.32±13.48 

5.44±0.62 

90.63±31.02 

9.41±0.60  

130.93±13.66 

<0.001 

0.231 

 

Albuminuria 3.8±0.2 (n=611) 1.5±0.6 (n=10)  3.9±0.2 (n=601)  0.010 0.382 

(0.184-0.795) 

microalbuminuria [%] 3.5±0.2 (n=556) 1.4±0.6 (n=8) 3.6±0.2 (n=548) 0.015 0.376  

(0.171-0.829) 

macroalbuminuria [%] 0.3±0.0 (n=55) 0.1±0.1 (n=2) 0.3±0.1 (n=53) 0.284 0.457  

(0.109-1.921) 

Hypertension N=6, 166 N=202 N=5, 964 
  

ACR mcg/mg 

ACR mcg/mg * 

44.08±3.79  

237.13±22.26  

74.21±36.29  

375.75±187.01  

42.94±3.70  

231.06±21.76 

0.392 

0.443 

 

Albuminuria 16.0±0.6 (n=1, 028) 18.3±3.4 (n=35)  15.9±0.6 (n=993)  0.458 1.186  

(0.755-1.863) 

microalbuminuria [%] 13.4±0.6 (n=866) 15.1±3.2 (n=28) 13.4±0.6 (n=838) 0.559 1.162 

(0.702-1.921) 

macroalbuminuria [%] 2.5±0.2 (n=162) 3.2±1.3 (n=7) 2.5±0.2 (n=155) 0.537 1.317 

(0.549-3.159) 

*After excluding individuals with ACR <30 mcg/mg. 

In the presence of DM, there were no significant differences in spot urine ACR (179.71±111.35 
vs. 69.81±7.40 mcg/mg, respectively) (P=0.325) and the prevalence of albuminuria (25.7±7.3 vs. 
23.5±1.0%, respectively) (P=0.757) between the two groups. In the presence of non-DM, spot urine 
ACR (9.05±1.56 vs. 12.62±0.83 mcg/mg, respectively) (P=0.042) was significantly higher in the control 
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group as compared with the HBV infection group. In the presence of albuminuria, however, there 
was no significant difference in the spot urine ACR (122.66±32.54 vs. 153.12±14.64 mcg/mg, 
respectively) (P=0.392) between the two groups. In addition, there was also no significant difference 
in the prevalence of albuminuria (3.9±0.8 vs. 5.3±0.2, respectively) (P=0.143) between the two groups 
(Table 4). 

Table 4. Association between hepatitis B and albuminuria in the non-diabetes and diabetes groups. 
 

Total Hepatitis B Control 
  

 
N=20,024 N=717 (3.8%)  N=19,307 (96.2%)  P-value OR 

Non-DM  N=17, 778 N=655 N=17, 123 
  

ACR mcg/mg 

ACR mcg/mg * 

12.49±0.80  

152.24±14.26 

9.05±1.56  

122.66±32.54  

12.62±0.83  

153.12±14.64  

0.042 

0.392 

 

Albuminuria 5.2±0.2 (n=1, 076) 3.9±0.8 (n=32)  5.3±0.2 (n=1, 044)  0.143 0.739 

(0.493-1.108) 

microalbuminuria [%] 4.7±0.2 (n=968) 3.5±0.7 (n=27) 4.8±0.2 ( n=941) 0.149 0.727  

(0.472-1.121) 

macroalbuminuria [%] 0.5±0.1 (n=108) 0.4±0.2(n=5) 0.5±0.1 (n=103) 0.724 0.848  

(0.339-2.123) 

DM N=2, 246 N=62 N=2, 184 
  

ACR mcg/mg 

ACR mcg/mg * 

73.32±8.00 

281.79±32.51 

179.71±111.35 

672.55±404.69 

69.81±7.40 

267.66±30.13  

0.325 

0.319 

 

Albuminuria 23.6±1.0 (n=563) 25.7±7.3 (n=13)  23.5±1.0 (n=550) 0.757 1.127 

(0.529-2.401) 

microalbuminuria [%] 19.2±1.0 (n=454) 19.4±6.9 (n=9) 19.2±1.0 (n=445) 0.928 1.041  

(0.432-2.509) 

macroalbuminuria [%] 4.4±0.5 (n=109) 6.3±3.6(n=4) 4.3±0.5 (n=105) 0.518 1.508 

(0.434-5.241) 

*After excluding individuals with ACR <30 mcg/mg. 

In the presence of dyslipidemia, there was no significant difference in the spot urine ACR 
(43.25±31.67 vs. 34.45±3.47 mcg/mg, respectively) (P=0.782) between the two groups. In the presence 
of albuminuria, however, there was also no significant difference in the spot urine ACR 
(337.35±263.73 vs. 241.97±27.30 mcg/mg, respectively) (P=0.717) between the two groups. In addition, 
there was also no significant difference in the prevalence of albuminuria (11.5±3.7 vs. 11.9±0.6, 
respectively) (P=0.913) between the two groups (Table 5). 
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Table 5. Association between hepatitis B and albuminuria in the non-dyslipidemia and dyslipidemia 
groups. 

 
Total Hepatitis B Control 

  

 
N=20,024 N=717 (3.8%)  N=19,307 (96.2%) P-value OR 

Normal N=15, 135 N=561 N=14, 748 
  

ACR mcg/mg 

ACR mcg/mg* 

13.37±0.92  

161.24±15.57  

19.04±9.12  

308.96±178.98  

13.11±0.87  

155.67±14.62 

0.518 

0.394 

 

Albuminuria 5.5±0.2 (n=1, 017) 4.7±1.0 (n=32)  5.5±0.2 (n=985)  0.475 0.853  

(0.550-1.321) 

microalbuminuria [%] 4.9±0.2 (n=903) 4.0±0.9 (n=25) 5.0±0.2 (n=878) 0.334 0.791  

(0.490-1.274) 

macroalbuminuria [%] 0.5±0.1 (n=114) 0.8±0.3(n=7) 0.5±0.1 (n=107) 0.446 1.425  

(0.572-3.548) 

Dyslipidemia N=4, 889 N=99 N=4, 790 
  

ACR mcg/mg 

ACR mcg/mg* 

34.65±3.47 

244.08±27.29  

43.25±31.67  

337.35±263.73 

34.45±3.47  

241.97±27.30  

0.782 

0.717 

 

Albuminuria 11.9±0.6 (n=622) 11.5±3.7 (n=13)  11.9±0.6 (n=609) 0.913 0.960 

(0.459-2.006) 

microalbuminuria [%] 10.0±0.5 (n=519) 9.9±3.6 (n=11) 10.0±0.6 (n=508) 0.968 0.984  

(0.437-2.214) 

macroalbuminuria [%] 2.0±0.2 (n=103) 1.7±1.2 (n=2) 2.0±0.2 (n=101) 0.813 0.838 

(0.193-3.632) 

*After excluding individuals with ACR <30 mcg/mg. 

In the presence of MS, spot urine ACR (21.19±4.05 vs. 35.20±3.01 mcg/mg, respectively) (P=0.007) 
was significantly higher in the control group as compared with the HBV infection group. In the 
presence of albuminuria, spot urine ACR (126.57±27.76 vs. 196.16±19.00 mcg/mg, respectively) 
(P=0.041) was also significantly higher in the control group. But there was no significant difference in 
the prevalence of albuminuria (11.9±2.6 vs. 14.9±0.7%, respectively) (P=0.309) between the two groups 
(Table 6).  

Table 6. Association between hepatitis B and albuminuria in the metabolic syndrome group. 
 

Total Hepatitis B Control 
  

 
N=20, 024 N=717 (3.8%)  N=19, 307 (96.2%) P-value OR 
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Normal N=15,309 N=561 N=14,748 
  

ACR mcg/mg 

ACR mcg/mg* 

13.82±1.07  

191.56±20.81  

22.47±10.98  

445.00±246.32 

13.48±1.03  

183.02±19.78 

0.415 

0.289 

 

Albuminuria 4.9±0.2 (n=896) 4.1±1.0 (n=21)  4.9±0.2 (n=875)  0498 0.838 

(0.503-1.397) 

microalbuminuria [%] 4.3±0.2 (n=778) 3.4±1.0 (n=17) 4.3±0.2 (n=761) 0.407 0.787  

(0.446-1.388) 

macroalbuminuria [%] 0.6±0.1 (n=118) 0.7±0.4 (n=4) 0.6±0.1(n=114) 0.705 1.234 

(0.415-3.673) 

Metabolic syn. N=4, 715 N=156 N=4, 559 
  

ACR mcg/mg 

ACR mcg/mg* 

34.70±2.90 

194.17±18.46  

21.19±4.05  

126.57±27.76  

35.20±3.01  

196.16±19.00  

0.007 

0.041 

 

Albuminuria 14.8±0.7 (n=743) 11.9±2.6 (n=24)  14.9±0.7 (n=719)  0.309 0.772 

(0.469-1.272) 

microalbuminuria [%] 12.8±0.6 (n=644) 10.2±2.5 (n=19) 12.9±0.7 (n=625) 0.338 0.766 

(0.443-1.324) 

macroalbuminuria [%] 2.0±0.2 (n=99) 1.7±0.8 (n=5) 2.0±0.2 (n=94) 0.672 0.814  

(0.313-2.114) 

*After excluding individuals with ACR <30 mcg/mg. 

4. Discussion 

Chronic HBV is a relatively popular disease worldwide; it may also be accompanied by several 
extra-hepatic manifestations other than hepatic symptoms [3]. Of its clinical manifestations, although 
rare, HBV glomerulonephritis is a serious complication that may lead to CKD [5,6]. The relationship 
between HBV infection and renal involvement was first reported in 1971. Since then, it has been 
described in several published studies. Still, however, little is known about the natural history and 
pathogenesis of HBV infection and nephropathy [15]. It is presumed, however, that HBV 
glomerulonephritis occurs as a result of immune complex deposit due to HBV antigens and 
antibodies [16,17]. The spontaneous resolve of HBV glomerulonephritis rarely occurs in adults. It 
progresses to the renal failure in 30% of adults. In approximately 10% of adults, it has been reported 
that hemodialysis treatment is also needed [18]. According to a Chinese study, eGFR was lower in 
patients with HBV infection and higher serum ALT levels as compared with those with HBV infection 
and normal serum ALT levels and those without HBV infection[19]. Still, however, there is a paucity 
of data regarding indicators of the severity of HBV associated-renal disease. 

According to the National Health and Nutrition Examination Survey (NHANES) III statistics, 
the prevalence of albuminuria was 9.2% in a general population and 34.2% in patients with DM. In 
Korea, it was 26.7-34% in patients with DM [20,21]. Microalbuminuria is closely associated with 
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glomerular damage, thus being used as an indicator of the progression of renal disease. Its association 
with cardiovascular morbidity and mortality has also been described in patients with DM and MS 
[9,10]. It is known that the prevalence of DM and MS is relatively higher in patients with HCV 
infection. But there was no significant difference in it in patients with HBV infection [22]. According 
to Suthat et al. who analyzed the NHANES III data showing the relationship between HCV infection 
and microalbuminuria, there was an independent relationship between them [22]. But there was no 
nationwide survey about the relationship between HBV infection and albuminuria. Because we 
assume that HBV infection may cause HBV glomerulonephritis, we analyzed the KNHANES data to 
identify the relationship between HBV infection and albuminuria.  

In a Korean general population, the prevalence of albuminuria was 6.9%. There were no 
significant differences in the prevalence of albuminuria and spot urine ACR between patients with 
HBV infection and the control group. This leads to the speculation that it would not be mandatory to 
perform a meticulous monitoring of albuminuria in patients with HBV infection. According to a 
subgroup analysis depending on the HTN, DM, dyslipidemia and MS, it can be inferred that only a 
regular follow-up rather than a meticulous monitoring would be sufficient for albuminuria in the 
subjects with HBV infection. Presumably, this might be because HBV infection may cause HBV 
glomerulonephritis but it did not significantly affect the prevalence of albuminuria as it is a rare 
disease entity. In addition, unlike HCV, HBV is not associated with DM and MS that may affect the 
renal disease. This leads to the speculation that the prevalence of albuminuria would not be of 
statistical significance. As another possibility, our data was extracted from the representative sample 
of a Korean population. As compared with the control group, however, the prevalence of HBV 
infection was at most 3.8% (n=717). Therefore, despite a weighted value analysis, there might have 
been effects on the analysis of the prevalence of albuminuria. In addition, a weighted value analysis 
was also performed for the spot urine ACR. Indeed, however, only 45 patients had albuminuria in 
the HBV infection group. Therefore, the number of patients with albuminuria was much smaller in 
the HBV infection group as compared with the control group (n=1,594). This indicates that the 
number of patients with albuminuria did not follow the normal distribution. Due to a great standard 
error, although spot urine ACR was prevalently seen in the HBV infection, statistical significance 
would not be found. In addition, a subgroup analysis would also show the results that are not 
statistically significant because the number of patients with HBV infection was much smaller than 
the control group. 

Limitations of the current study are as follows: 
(1) We analyzed the KNHANES data, thus solely elucidating the presence of HBV infection. We 

therefore failed to examine HBV viral titer or active or chronic status.  
(2) Due to a paucity of data regarding complications such as liver disease, including liver 

cirrhosis due to HBV infection, we failed to perform additional analyses.  
(3) We failed to rule out the factors that might increase the urinary albumin excretion, serving 

as the key indicator for the current analysis, such as urinary tract infection and febrile illness, We 
solely performed the test in a single session.  

(4) No available data was present for HCV infection, which is because the relevant test was not 
performed in 2011. We therefore failed to rule out the HCV infection group. Moreover, there were 
significant differences in the male-to-female ratio and liver enzymes between the HBV infection 
group and the control group. It can therefore be inferred that a matching analysis would produce 
different results.  

According to a Chinese study, there was a significant decrease but there were no changes in the 
ACR in eGFR in the HCV group where liver enzyme levels were elevated [19]. Henceforth, with 
reference to the above published studies and the Korean data, additional groups are needed to obtain 
significant results. In addition, sufficient evaluation of the corresponding patient group would be 
recommendable. 

Advantages of the current study are that we analyzed the national data. To our knowledge, this 
is the first study to analyze the relationship between the HBV infection and the prevalence of 
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albuminuria based on the KNHANES. Thus, we analyzed the data that is representative of a Korean 
population. Based on the results of the current study, it can be concluded that only a regular follow-
up rather than a meticulous monitoring of microalbuminuria would be sufficient in the subjects with 
HBV infection. Our results will contribute to improving public health care through the primary and 
secondary prevention of glomerulonephritis and the establishment of monitoring system for it in 
patients with HBV infection. 
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