
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2020 December 26; 8(24): 6213-6545

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I December 26, 2020 Volume 8 Issue 24

World Journal of 

Clinical CasesW J C C
Contents Semimonthly Volume 8 Number 24 December 26, 2020

MINIREVIEWS

Role of gut microbiome in regulating the effectiveness of metformin in reducing colorectal cancer in type 2 
diabetes

6213

Huang QY, Yao F, Zhou CR, Huang XY, Wang Q, Long H, Wu QM

ORIGINAL ARTICLE

Retrospective Cohort Study

Impact factors of lymph node retrieval on survival in locally advanced rectal cancer with neoadjuvant 
therapy

6229

Mei SW, Liu Z, Wang Z, Pei W, Wei FZ, Chen JN, Wang ZJ, Shen HY, Li J, Zhao FQ, Wang XS, Liu Q

Retrospective Study

Three-year follow-up of Coats disease treated with conbercept and 532-nm laser photocoagulation6243

Jiang L, Qin B, Luo XL, Cao H, Deng TM, Yang MM, Meng T, Yang HQ

Virus load and virus shedding of SARS-CoV-2 and their impact on patient outcomes6252

Chen PF, Yu XX, Liu YP, Ren D, Shen M, Huang BS, Gao JL, Huang ZY, Wu M, Wang WY, Chen L, Shi X, Wang ZQ, Liu 
YX, Liu L, Liu Y

Risk factors for de novo hepatitis B during solid cancer treatment6264

Sugimoto R, Furukawa M, Senju T, Aratake Y, Shimokawa M, Tanaka Y, Inada H, Noguchi T, Lee L, Miki M, Maruyama Y, 
Hashimoto R, Hisano T

Cause analysis and reoperation effect of failure and recurrence after epiblepharon correction in children6274

Wang Y, Zhang Y, Tian N

Clinical Trials Study

Effects of different acupuncture methods combined with routine rehabilitation on gait of stroke patients6282

Lou YT, Yang JJ, Ma YF, Zhen XC

Observational Study

Application of endoscopic submucosal dissection in duodenal space-occupying lesions6296

Li XY, Ji KY, Qu YH, Zheng JJ, Guo YJ, Zhang CP, Zhang KP

Early renal injury indicators can help evaluate renal injury in patients with chronic hepatitis B with long-
term nucleos(t)ide therapy

6306

Ji TT, Tan N, Lu HY, Xu XY, Yu YY



WJCC https://www.wjgnet.com II December 26, 2020 Volume 8 Issue 24

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 24 December 26, 2020

Prospective Study

Neoadjuvant chemoradiotherapy plus surgery in the treatment of potentially resectable thoracic 
esophageal squamous cell carcinoma

6315

Yan MH, Hou XB, Cai BN, Qu BL, Dai XK, Liu F

CASE REPORT

Uterine rupture in patients with a history of multiple curettages: Two case reports6322

Deng MF, Zhang XD, Zhang QF, Liu J

Pleural effusion and ascites in extrarenal lymphangiectasia caused by post-biopsy hematoma: A case 
report

6330

Lin QZ, Wang HE, Wei D, Bao YF, Li H, Wang T

Eighty-year-old man with rare chronic neutrophilic leukemia caused by CSF3R T618I mutation: A case 
report and review of literature

6337

Li YP, Chen N, Ye XM, Xia YS

Sigmoid colon duplication with ectopic immature renal tissue in an adult: A case report6346

Namgung H

Paraplegia from spinal intramedullary tuberculosis: A case report6353

Qu LM, Wu D, Guo L, Yu JL

Confocal laser endomicroscopy distinguishing benign and malignant gallbladder polyps during 
choledochoscopic gallbladder-preserving polypectomy: A case report

6358

Tang BF, Dang T, Wang QH, Chang ZH, Han WJ

Sclerosing stromal tumor of the ovary with masculinization, Meig’s syndrome and CA125 elevation in an 
adolescent girl: A case report

6364

Chen Q, Chen YH, Tang HY, Shen YM, Tan X

Primary pulmonary malignant melanoma diagnosed with percutaneous biopsy tissue: A case report6373

Xi JM, Wen H, Yan XB, Huang J

SRY-negative 45,X/46,XY adult male with complete masculinization and infertility: A case report and 
review of literature

6380

Wu YH, Sun KN, Bao H, Chen YJ

Refractory case of ulcerative colitis with idiopathic thrombocytopenic purpura successfully treated by 
Janus kinase inhibitor tofacitinib: A case report

6389

Komeda Y, Sakurai T, Sakai K, Morita Y, Hashimoto A, Nagai T, Hagiwara S, Matsumura I, Nishio K, Kudo M

Immunotherapies application in active stage of systemic lupus erythematosus in pregnancy: A case report 
and review of literature

6396

Xiong ZH, Cao XS, Guan HL, Zheng HL



WJCC https://www.wjgnet.com III December 26, 2020 Volume 8 Issue 24

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 24 December 26, 2020

Minimally invasive maxillary sinus augmentation with simultaneous implantation on an elderly patient: A 
case report

6408

Yang S, Yu W, Zhang J, Zhou Z, Meng F, Wang J, Shi R, Zhou YM, Zhao J

Congenital nephrogenic diabetes insipidus due to the mutation in AVPR2 (c.541C>T) in a neonate: A case 
report

6418

Lin FT, Li J, Xu BL, Yang XX, Wang F

Primary gastric melanoma in a young woman: A case report6425

Long GJ, Ou WT, Lin L, Zhou CJ

Extreme venous letting and cupping resulting in life-threatening anemia and acute myocardial infarction: 
A case report

6432

Jang AY, Suh SY

Novel conservative treatment for peritoneal dialysis-related hydrothorax: Two case reports6437

Dai BB, Lin BD, Yang LY, Wan JX, Pan YB

Clinical characteristics of pulmonary cryptococcosis coexisting with lung adenocarcinoma: Three case 
reports

6444

Zheng GX, Tang HJ, Huang ZP, Pan HL, Wei HY, Bai J

Fracture of the scapular neck combined with rotator cuff tear: A case report6450

Chen L, Liu CL, Wu P

Synchronous colonic mucosa-associated lymphoid tissue lymphoma found after surgery for 
adenocarcinoma: A case report and review of literature

6456

Li JJ, Chen BC, Dong J, Chen Y, Chen YW

Novel mutation in the ASXL3 gene in a Chinese boy with microcephaly and speech impairment: A case 
report

6465

Li JR, Huang Z, Lu Y, Ji QY, Jiang MY, Yang F

Recurrent thrombosis in the lower extremities after thrombectomy in a patient with polycythemia vera: A 
case report

6473

Jiang BP, Cheng GB, Hu Q, Wu JW, Li XY, Liao S, Wu SY, Lu W

Status epilepticus as an initial manifestation of hepatic encephalopathy: A case report6480

Cui B, Wei L, Sun LY, Qu W, Zeng ZG, Liu Y, Zhu ZJ

Delayed diagnosis of prosopagnosia following a hemorrhagic stroke in an elderly man: A case report6487

Yuan Y, Huang F, Gao ZH, Cai WC, Xiao JX, Yang YE, Zhu PL

Oral myiasis after cerebral infarction in an elderly male patient from southern China: A case report6499

Zhang TZ, Jiang Y, Luo XT, Ling R, Wang JW

Rare case of drain-site hernia after laparoscopic surgery and a novel strategy of prevention: A case report6504

Gao X, Chen Q, Wang C, Yu YY, Yang L, Zhou ZG



WJCC https://www.wjgnet.com IX December 26, 2020 Volume 8 Issue 24

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 24 December 26, 2020

Extracorporeal shock wave therapy treatment of painful hematoma in the calf: A case report6511

Jung JW, Kim HS, Yang JH, Lee KH, Park SB

Takotsubo cardiomyopathy associated with bronchoscopic operation: A case report6517

Wu BF, Shi JR, Zheng LR

Idiopathic adulthood ductopenia with elevated transaminase only: A case report6524

Zhang XC, Wang D, Li X, Hu YL, Wang C

Successful endovascular treatment with long-term antibiotic therapy for infectious pseudoaneurysm due 
to Klebsiella pneumoniae: A case report

6529

Wang TH, Zhao JC, Huang B, Wang JR, Yuan D

Primary duodenal tuberculosis misdiagnosed as tumor by imaging examination: A case report6537

Zhang Y, Shi XJ, Zhang XC, Zhao XJ, Li JX, Wang LH, Xie CE, Liu YY, Wang YL



WJCC https://www.wjgnet.com X December 26, 2020 Volume 8 Issue 24

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 24 December 26, 2020

ABOUT COVER

Peer-Reviewer of World Journal of Clinical Cases, Dr. Adonis Protopapas is a gastroenterology Resident at the first 
Propaedeutic Department of Internal Medicine of the Aristotle University of Thessaloniki (Greece), located at the 
A.H.E.P.A Hospital. He earned his Bachelor's degree in 2015 from the Democritus University of Thrace, followed 
by three Master’s of Science degrees, with specializations in clinic pharmacology, medical research methodology, 
and healthcare management. His research interests are mainly focused on the area of hepatology, although he also 
participates in various projects related to endoscopy and inflammatory bowel disease. He is particularly fascinated 
by research on cirrhosis and its complications. (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports® cites the 
2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165 journals in 
medicine, general and internal; and Quartile category: Q3. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ji-Hong Liu; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Semimonthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

December 26, 2020 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 6306 December 26, 2020 Volume 8 Issue 24

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2020 December 26; 8(24): 6306-6314

DOI: 10.12998/wjcc.v8.i24.6306 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Observational Study

Early renal injury indicators can help evaluate renal injury in patients 
with chronic hepatitis B with long-term nucleos(t)ide therapy

Tong-Tong Ji, Ning Tan, Hai-Ying Lu, Xiao-Yuan Xu, Yan-Yan Yu

ORCID number: Tong-Tong Ji 0000-
0001-9384-4285; Ning Tan 0000-
0001-9917-2192; Hai-Ying Lu 0000-
0003-3568-3502; Xiao-Yuan Xu 0000-
0002-1759-4330; Yan-Yan Yu 0000-
0002-7557-1305.

Author contributions: Ji TT 
acquired the data and wrote the 
manuscript; Tan N analyzed the 
data and wrote the manuscript; Lu 
HY designed the research and 
reviewed and approved the final 
manuscript; Xu XY and Yu YY 
instructed the research.

Supported by the National 12th 
Five-Year Plan for Science and 
Technology, No. 2018ZX10725-506.

Institutional review board 
statement: The study was 
reviewed and approved by the 
Ethics Committee of Peking 
University First Hospital in 2018 
(Research No. 264).

Informed consent statement: 
Patients who were enrolled in the 
work provided written informed 
consent.

Conflict-of-interest statement: 
There are no conflicts of interest to 
report.

Data sharing statement: No 
additional data are available.

STROBE statement: The authors 

Tong-Tong Ji, Ning Tan, Hai-Ying Lu, Xiao-Yuan Xu, Yan-Yan Yu, Department of Infectious 
Diseases, Peking University First Hospital, Beijing 100034, China

Corresponding author: Hai-Ying Lu, PhD, Associate Professor, Department of Infectious 
Diseases, Peking University First Hospital, No. 8 Xishiku Road, Xicheng District, Beijing 
100034, China. luhaiying00@126.com

Abstract
BACKGROUND 
Patients with chronic hepatitis B (CHB) with long-term nucleos(t)ide therapy may 
experience renal insufficiency. Traditional renal function indicators, such as urine 
protein, serum urea nitrogen (BUN), and serum creatinine, are normal when early 
mild lesions occur. Therefore, more sensitive renal function indicators are needed.

AIM 
To investigate the significance of early renal injury indicators in evaluating renal 
injury in patients with CHB with long-term nucleos(t)ide therapy.

METHODS 
We collected the clinical data of 69 outpatients with CHB at Peking University 
First Hospital from March 2018 to January 2020 who had been treated with long-
term nucleos(t)ide therapy and analyzed the results of early renal injury 
indicators. Continuous normal distribution data were analyzed by the t-test to 
determine the difference between two groups. Continuous non-normally 
distributed data were analyzed by the Mann-Whitney U-test between two groups. 
The Kruskal-Wallis H test was used to determine the differences among multiple 
groups. Enumeration data were analyzed by the chi-square test. The related 
factors of early renal injury indicators were analyzed by logistic regression 
analysis.

RESULTS 
The average treatment duration with nucleos(t)ide analogs of the 69 patients with 
CHB was 99.7 ± 28.7 mo. The cases of patients with elevated BUN and 
hypophosphatemia were 6 (8.7%) and 13 (18.8%), respectively; 31 (44.9%) patients 
had abnormal early renal injury indicators, including 9 patients with abnormal 
urine microalbumin, 7 patients with abnormal urine immunoglobulin, 6 patients 
with abnormal urine transferrin, and 19 patients with abnormal α1 microglobulin. 
There were no significant differences in the mean values of age, sex, BUN, 
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estimated glomerular filtration rate (eGFR), serum uric acid, serum calcium, or 
serum phosphorus between the two groups of patients with and without early 
renal injury indicators. However, the mean levels of serum creatinine and urine 
creatinine, N-acetyl-β-D-glucosidase enzyme, α1 microglobulin, and urine 
immunoglobulin in the former group of patients were significantly higher than 
those in the latter group of patients (P < 0.05). The incidence of early renal injury 
in patients with eGFR ≥ 90, 60-89, and 30-59 mL/(min·1.73 m2) was 36.4% (8/22), 
47.6% (20/42), and 60% (3/5), respectively. Logistic regression analysis results 
showed that gamma-glutamyl transpeptidase [odds ratio (OR) = 1.05 (1.008-
1.093), P = 0.020], direct bilirubin [OR = 1.548 (1.111-2.159), P = 0.010], serum 
creatinine [OR = 1.079 (1.022-1.139), P = 0.006], and age [OR = 0.981 (0.942-1.022), 
P = 0.357] were independent predictors of early renal injury.

CONCLUSION 
Patients with CHB treated with long-term nucleos(t)ide analog therapy had a high 
probability of early renal injury, and early renal injury indicators were highly 
sensitive and could be used to monitor early renal impairment.

Key Words: Early renal injury; Chronic hepatitis B; Nucleos(t)ide analog; N-acetyl-β-D-
glucosidase enzyme; α1 microglobulin; Urine immunoglobulin

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Early renal injury indicators had higher sensitivity and could be used to 
screen early renal injury in patients with chronic hepatitis B with long-term 
nucleos(t)ide analog therapy.
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INTRODUCTION
Nucleos(t)ide analogs (NAs), including lamivudine (LAM), adefovir dipivoxil (ADV), 
telbivudine (LdT), entecavir (ETV)[1,2], tenofovir disoproxil fumarate (TDF)[3,4], and 
tenofovir alafenamide fumarate (TAF)[5-7], are important antiviral drugs for patients 
with chronic hepatitis B (CHB). Patients with CHB need to have their renal function 
monitored regularly during treatment because long-term antiviral therapy can cause 
renal injury. Early renal injury indicators can detect early mild renal lesions, which is 
helpful in the early detection, early diagnosis, and early treatment of renal 
dysfunction. In this article, we retrospectively analyzed the clinical data of patients 
with CHB who received long-term NA therapy in the outpatient Department of Liver 
Disease of Peking University First Hospital. We mainly observed and discussed the 
clinical value and significance of early renal injury indicators in the evaluation of renal 
injury in patients with CHB with long-term NA therapy.

MATERIALS AND METHODS
Subjects
In this article, we retrospectively analyzed the clinical data of 69 patients with CHB 
who had received long-term NAs in the outpatient Department of Liver Disease of 
Peking University First Hospital from March 2018 to January 2020, including 48 males 
(69.6%) with an average age of 54.1 ± 12.0-years-old and 21 females (30.4%) with an 
average age of 57.6 ± 9.2-years-old. The diagnostic criteria refer to the “Guidelines for 
the Prevention and Treatment of Chronic Hepatitis B”[8] of China. The exclusion 
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criteria included antiviral treatment course < 2 years; patients with chronic liver 
disease caused by non-hepatitis B virus (HBV) or chronic HBV infection with other 
liver diseases; patients with other chronic kidney diseases; and patients with diabetes 
mellitus. The study protocol was approved by the Ethics Committee of Peking 
University First Hospital in 2018 (Research No. 264), and all patients signed informed 
consent forms.

Research methods
The clinical data of patients were collected, including age, sex, type of antiviral drugs, 
treatment time, liver function, HBV deoxyribonucleic acid (DNA), serum urea nitrogen 
(BUN, normal value: 1.8-7.1 µmol/L), creatinine (normal value: 44-133 µmol/L), uric 
acid (normal value: 150-420 µmol/L), serum calcium (normal value: 2.12-2.75 
mmol/L), serum phosphorus (normal value: 0.96-1.62 mmol/L), serum magnesium 
(normal values: 0.8-1.2 mmol/L), estimated glomerular filtration rate [eGFR, 
mL/(min·1.73 m2)], and early renal injury indicators such as urine creatinine 
(mmol/L), urine microalbumin (normal value: 0-19 mg/L), urine transferrin (normal 
value: 0-2 mg/L), urine α1-microglobulin (normal value: 0-12 mg/L), urine 
immunoglobulin (normal value: < 8 mg/L), and N-acetyl-β-D-glucosidase (NAG) 
enzyme (normal value: 0.3-12 U/L). As long as one of the early renal injury indicators 
was abnormal, it was defined as early renal damage. Serum creatinine was measured 
by the picric acid rate method (Zhongsheng Beikong Company’s kit; Hitachi 7600 
automatic biochemical analyzer). The detection methods of early renal function 
indicators were as follows: Urinary creatinine was measured by the picric acid method 
(Zhongsheng Beikong Biotechnology, Beijing, China); urine microalbumin, urine 
transferrin, urine α1-microglobulin, and urine immunoglobulin were determined by 
immune scatter turbidity (Beckman Coulter, Brea, CA, United States); and NAG 
enzyme was determined by the MNP-G1CNAc substrate method (Gcell Kit; Beijing 
Jiuqiang Biological Company, Beijing, China). HBV DNA was detected by the Da'an 
Real-Time Fluorescence polymerase chain reaction HBV DNA Quantitative Detection 
Kit of Sun Yat-sen University, and the lower limit of detection value was 100 IU/mL.

Statistical analysis
Statistical analyses were performed using SPSS 25.0 software (Armonk, NY, United 
States). The measurement data were expressed as (mean ± standard deviation) or the 
median, and continuous normally distributed data were analyzed by t-test to 
determine the difference between two groups. Continuous non-normally distributed 
data were analyzed by the Mann-Whitney U-test between two groups. The Kruskal-
Wallis H test was used to determine the differences among multiple groups. 
Enumeration data were analyzed by the chi-square test. The related factors of early 
renal injury indicators were analyzed by logistic regression analysis, and P < 0.05 was 
considered statistically significant.

RESULTS
Antiviral therapy efficacy
A total of 69 patients with CHB were enrolled in this study, including 48 males (69.6%) 
and 21 females (30.4%). Among them, one patient received LAM, 7 patients received 
ADV, 41 patients received ETV, 14 patients received ADV + ETV, one patient received 
LdT, 4 patients received TDF, and one patient received TAF. The average antiviral 
treatment duration was 99.7 ± 28.7 mo. All patients with CHB had stable situations, 
and most of them had normal liver function with an undetectable HBV DNA level 
(specific values were omitted).

Influence of different antiviral drugs on renal function
The serum creatinine level of 69 patients was in the normal range. Six patients (8.7%) 
had an increase in BUN levels, and 13 patients had hypophosphatemia (18.8%). There 
was no significant abnormality in the routine urine test of all patients. Patients in the 
ADV/TDF treatment group had a higher percentage of increased BUN, early renal 
injury, and hypophosphatemia than the patients in the non-ADV/TDF treatment 
group, but the differences between the two groups were not statistically significant (P 
> 0.05). Specific data are shown in Table 1. Hypermagnesemia occurred in 4 patients 
and 6 patients in the ADV/TDF and non-ADV/TDF treatment groups, respectively, 
and hypercalcemia occurred in 1 patient and 2 patients, respectively. Elevated serum 
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Table 1 Renal function test results of patients with and without adefovir dipivoxil / tenofovir disoproxil fumarate treatment

Treatment group Increased BUN Early renal 
damage eGFR ≥ 90 eGFR 89-60 eGFR 59-30 Hypophosphatemia

ADV/TDF group, n = 25 3 (12%) 151 (60%) 6 (24%) 16 (64%) 3 (12%) 6 (24%)

Non-ADV/TDF group, n = 
44

3 (6.8%) 16 (36.4%) 16 (36.4%) 26 (59.1%) 2 (4.5%) 7 (15.9%)

1Compared with the non-ADV/TDF treatment group, χ2 = 3.600, P = 0.057. ADV: Adefovir dipivoxil; BUN: Serum urea nitrogen; eGFR: Estimated 
glomerular filtration rate; TDF: Tenofovir disoproxil fumarate.

creatinine levels and hypocalcemia were not found in all patients.

Impact of antiviral therapy on the eGFR
According to the eGFR value, 69 patients with CHB were divided into the following 
three groups: (1) EGFR ≥ 90 mL/(min·1.73 m2) group; (2) EGFR = 60-89 mL/(min·1.73 
m2) group; and (3) EGFR = 30-59 mL/(min·1.73 m2) group. The number of patients in 
the three groups was 22 (31.9%), 42 (60.9%), and 5 (7.2%), respectively. There was no 
significant difference in sex, the mean value of liver function, serum uric acid, serum 
calcium, or serum magnesium among the three groups (P > 0.05, specific data 
omitted). Differences in age, serum creatinine, and the duration of antiviral treatment 
among the three groups were statistically significant (P < 0.05). The serum levels of 
urea nitrogen and phosphorus in the third group of patients were significantly 
different from those in the first group and the second group of patients (P < 0.05). With 
the decrease in eGFR value, the percentage of patients with hypophosphatemia or 
early renal injury increased, but the difference among the three groups was not 
statistically significant (P > 0.05). The specific figures are shown in Table 2.

Impact of antiviral therapy on early renal injury indicators
A total of 31 (44.9%) of 69 patients had abnormal early renal injury indicators, which 
were considered early renal damage, including 9 patients with abnormal urine 
microalbumin, 6 patients with abnormal urine transferrin, 14 patients with abnormal 
NAG enzyme, 19 patients with abnormal α1 microglobulin, and 7 patients with 
abnormal urinary immunoglobulin. There were no significant differences in the mean 
values of age, sex, alanine aminotransferase, aspartate aminotransferase, 
microalbumin, alkaline phosphatase, total bilirubin, BUN, eGFR, serum uric acid, 
serum calcium, serum phosphorus, and serum magnesium in patients with or without 
early renal injury (P > 0.05). However, the differences in gamma-glutamyl 
transpeptidase (GGT), direct bilirubin (DBIL), and serum creatinine levels, as well as 
urine creatinine, NAG enzyme, α1 microglobulin, and urine immunoglobulin levels 
were statistically significant between the two groups of patients (P < 0.05). Patients 
with early renal injury had a greater percentage of eGFR < 70 mL/(min·1.73 m2) than 
patients without early renal injury, but the difference was not statistically significant (
P > 0.05). The specific figures are shown in Table 3.

Results of logistic regression analysis 
The results of logistic regression analysis showed that GGT [odds ratio (OR) = 1.05 
(1.008-1.093), P = 0.020], DBIL [OR = 1.548 (1.111-2.159), P = 0.010], blood creatinine 
[OR = 1.079 (1.022-1.139), P = 0.006], and age [OR = 0.981 (0.942-1.022), P = 0.357] were 
independent predictors of early renal injury for patients with CHB with NA treatment.

DISCUSSION
For most patients with CHB, NA therapy is safe and well tolerated, but some patients 
may experience adverse reactions, such as renal insufficiency, myositis, 
rhabdomyolysis, and lactic acidosis[9,10]. Among the NA drugs, nephrotoxic side effects 
with ADV are common and mainly manifest as an increase in serum creatinine and a 
decrease in serum phosphorus, which can cause Fanconi syndrome, renal failure, 
osteomalacia, and fractures[11,12]. The main reason for its nephrotoxicity is that the 
organic anion transporter 1 of the proximal tubule has a strong affinity for NAs and 
can promote the absorption of ADV, resulting in a higher concentration in the 
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Table 2 Examination results of patients in different estimated glomerular filtration rate value groups

eGFR value [mL/(min·1.73 m2)] ≥ 90, n = 22 60-89, n = 42 30-59, n = 5

Age in yr 46.8 ± 11.4 58.3 ± 11.9 69.6 ± 16.101

Sex as M/F 18/4 27/15 3/2

Antiviral treatment time in mo 84.0 ± 30.9 111.1 ± 39.2 96.8 ± 38.12

ALT in IU/L 33.36 ± 16.83 22.31 ± 10.35 21.80 ± 10.32

Creatinine in µmol/L 74.71 ± 9.98 86.20 ± 12.83 107.4 ± 12.543

BUN in mmol/L 4.56 ± 1.17 5.38 ± 1.40 6.32 ± 1.494

Cases of increased BUN 0 3 (7.1%) 3 (60%)5

Blood phosphorus in mmol/L 0.94 ± 0.16 1.01 ± 0.15 0.86 ± 0.206

Cases of decreased blood phosphorus 4 (18.2%) 7 (16.7%) 2 (40%)

Cases of early renal injury 8 (36.4%) 20 (47.6%) 3 (60%)

Cases of abnormal urine microalbumin 3 (13.6%) 4 (9.5%) 1 (20%)

Cases of abnormal urine transferrin 1 (4.5%) 5 (11.9%) 0

Cases of abnormal NAG enzyme 5 (22.7%) 8 (19.0%) 1 (20%)

Cases of abnormal α1 microglobulin 5 (22.7%) 11 (26.2%) 3 (60%)

Cases of abnormal urine immunoglobulin 1 (4.5%) 5 (11.9%) 1 (20%)

Comparison among the three groups.
1Indicates K = 14.979, P = 0.001.
2Indicates K = 7.623, P = 0.022.
3Indicates K = 19.034, P = 0.000.
4Indicates comparison between the third group and the first group, t = 2.575, P = 0.012.
5Indicates Fisher’s exact test without chi-square value, P = 0.011.
6Indicates comparison between the third group and the second group, t = 2.045, P = 0.047. ALT: Alanine aminotransferase; BUN: Serum urea nitrogen; 
eGFR: Estimated glomerular filtration rate; F: Female; M: Male; NAG: N-acetyl-β-D-glucosidase.

proximal tubule. This kind of kidney damage can be reversed after withdrawal of 
antiviral drugs, but a few patients still show persistent renal damage.

Gara et al[12] carried out an average of 7.4 years of follow-up observations on 51 
patients with CHB who received ADV or TDF antiviral therapy and found that 7 
patients had proximal renal tubular damage. After the antiviral treatment was 
changed from ADV to ETV, kidney damage achieved improvement in 6 patients. 
Chinese scholars also reported that ADV could reduce the eGFR value, while LAM 
and ETV had no significant impact[9]. Amarapurkar et al[13] analyzed renal function in 
292 patients with CHB with a 64-mo treatment of ADV combined with LAM and 
found that 9.6% of the patients had renal damage, and 27.1% of patients had 
hypophosphatemia, of which 14 developed Fanconi syndrome. In previous clinical 
observations, we also found that the renal side effect of ADV was the largest, ETV was 
the second largest, and LAM was the lowest[14]. In this study, we retrospectively 
analyzed the clinical data of 69 patients with CHB with an average of 99.7 mo of 
antiviral treatment with NAs. The results showed that 6 patients (8.7%) had elevated 
levels of BUN, and 13 patients had hypophosphatemia (18.8%). With the decrease in 
the eGFR value, the mean values of BUN and creatinine increased significantly, the 
mean values of serum phosphorus decreased significantly (P < 0.05), and the 
percentage of patients with hypophosphatemia or early renal injury increased. 
Moreover, patients with ADV/TDF treatment had a greater percentage of high levels 
of BUN, early renal injury (60% vs 36.4%), hypophosphatemia, and eGFR value less 
than 70 mL/(min·1.73 m2) compared to patients without ADV/TDF treatment. This 
further illustrated that long-term treatment with NAs had a certain degree of impact 
on renal function, especially the potential renal toxicity of ADV, which was significant. 
Therefore, ADV should not be used in clinical antiviral therapy for patients with CHB.

Early renal mild lesions are reversible, but clinical symptoms are not obvious. 
Traditional renal function indicators such as urine protein, BUN, and serum creatinine 
are normal when early mild lesions occur. When the above renal function indicators 
present abnormalities, approximately 50% of the nephrons have been irreversibly 
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Table 3 Examination results of patients with or without early renal injury

Early renal injury groups Normal group (n = 38) Abnormal group (n = 31)

Age in yr 55.8 ± 15.0 55.0 ± 11.9

Sex as M/F 25/13 23/8

Antiviral treatment time in mo 99.3 ± 37.7 104.1 ± 39.4

GGT as IU/L 21.7 ± 11.3 37.2 ± 16.21

DBIL as µmol/L 2.5 ± 1.5 3.5 ± 1.42

Creatinine as µmol/L 81.0 ± 14.0 87.9 ± 14.53

BUN as mmol/L 5.0 ± 1.2 5.4 ± 1.6

Cases of increased serum BUN 2 (5.3%) 3 (9.1%)

eGFR as mL/(min·1.73 m2) 86.5 ± 15.3 80.7 ± 15.5

eGFR ≥ 90, n = 22 14 (36.8%) 8 (25.8%)

eGFR: 70-89, n = 42 18 (47.4%) 13 (41.8%)

eGFR: 60-69, n = 42 4 (10.5%) 7 (22.6%)

eGFR: 30-59, n = 5 2 (5.3%) 3 (9.7%)

UA as µmol/L 314.2 ± 76.2 338.8 ± 88.4

Serum calcium as mmol/L 2.36 ± 0.10 2.35 ± 0.12

Serum phosphorus as mmol/L 0.99 ± 0.16 0.97 ± 0.17

Cases of decreased serum phosphorus 6 (15.8%) 7 (22.6%)

Magnesium as mmol/L 0.95 ± 0.07 0.97 ± 0.07

Urinary creatinine as mmol/L 6.9 (2.5-20.3) 12.4 (5.8-29.5)4

Urine microalbumin as mg/L 4.0 (2-12.8) 11.2 (2-123)5

NAG enzyme as U/L 4.1 (1-12) 10.4 (2-59)6

α1 microglobulin as mg/L 4.9 (4-17.4) 15.5 (4.68-158)7

Urinary immunoglobulin as mg/L 3 (3-4.1) 6.7 (3.14-29.3)8

Comparison between the two groups.
1Indicates t = −2.508, P = 0.015.
2Indicates t = −2.208, P = 0.031.
3Indicates t = −2.023, P = 0.047.
4Indicates U = 306.5, P = 0.001.
5Indicates U = 184.5, P = 0.000.
6Indicates U = 202.0, P = 0.000.
7Indicates U = 91.0, P = 0.000.
8Indicates U = 42.5, P = 0.000. BUN: Serum urea nitrogen; DBIL: Direct bilirubin; eGFR: Estimated glomerular filtration rate; F: Female; GGT: Gamma-
glutamyl transpeptidase; M: Male; NAG: N-acetyl-β-D-glucosidase; UA: Uric acid.

damaged, and the optimal period of treatment has been missed. Therefore, early renal 
injury indicators have great significance for the early detection, early diagnosis, and 
early treatment of renal dysfunction. Early renal injury indicators are generally 
divided into two categories: (1) Glomerular markers, which are mainly used to detect 
damage to glomerular function, including urinary microalbumin, urinary 
immunoglobulin G, transferrin, etc.; and (2) Renal tubule markers, which reflect the 
status of tubular damage, including urine medium- and low-molecular-weight 
proteins (such as urine α1 microglobulin, urine β2 microglobulin, urine retinol-binding 
protein, etc.) and urine enzymes (such as NAG enzyme, lysozyme, etc.). In addition, 
some nonspecific indicators, such as alkaline phosphatase and GGT, can be used as 
supplementary markers for detecting proximal tubule injury.

Previous clinical research has mainly focused on reporting renal tubule damage 
caused by NAs. Of the 69 patients with CHB in our study, a total of 31 (44.9%) patients 
had abnormal early renal injury indicators, indicating the development of early renal 
damage, including 9 cases of abnormal urine microalbumin, 7 cases of abnormal urine 
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globulin, 6 cases of abnormal urinary transferrin, 14 cases of abnormal NAG enzyme, 
and 19 cases of abnormal α1 microglobulin. This result suggested that long-term 
treatment with NAs had potential toxicity to tubule function as well as glomerulus 
function, but the probability of renal tubular injury was relatively high. There were no 
significant differences in the mean values of age, sex, BUN, eGFR, serum uric acid, 
serum calcium, serum phosphorus, and serum magnesium in patients with or without 
early renal damage; however, the levels of urinary creatinine, NAG enzyme, α1 
microglobulin, and urinary immunoglobulin of patients with early renal damage were 
significantly higher than those of patients without early renal damage (P < 0.05). While 
the serum creatinine values and routine urine test results were normal in all patients, 
early renal injury could be seen in the patients with eGFR ≥ 90, 60-89, and 30-59 
mL/(min·1.73 m2), and the incidence of early renal damage was 36.4%, 47.6%, and 
60%, respectively. This proved that, compared with traditional renal function 
indicators, early renal injury indicators could be more sensitive and used earlier to 
screen for mild renal injury in patients with CHB with NA treatment. Logistic 
regression analysis results showed that GGT, DBIL, serum creatinine, and age were 
independent predictors of early renal injury.

CONCLUSION
In summary, the results of this study showed that long-term treatment with NAs had 
potentially toxic effects on the glomerulus and tubules of the kidney, but renal tubule 
injury was more common. The incidence of early renal injury reached 44.9%, which 
should arouse sufficient attention by clinical doctors. Compared with traditional renal 
function indicators, early renal injury indicators had higher sensitivity and could be 
used to screen early renal injury in patients with CHB with long-term NA therapy.

ARTICLE HIGHLIGHTS
Research background
Patients with chronic hepatitis B (CHB) with long-term nucleos(t)ide (NA) therapy 
may experience renal insufficiency. Traditional renal function indicators, such as urine 
protein, serum urea nitrogen (BUN), and serum creatinine, are normal when early 
mild lesions occur. Therefore, more sensitive renal function indicators are needed.

Research motivation
To identify more sensitive renal function indicators.

Research objectives
To investigate the significance of early renal injury indicators in evaluating renal 
injury in patients with CHB with long-term NAs.

Research methods
We collected the clinical data of 69 outpatients with CHB at Peking University First 
Hospital from March 2018 to January 2020 who had been treated with long-term NA 
therapy and analyzed the results of early renal injury indicators. Continuous normal 
distribution data were analyzed by the t-test to determine the difference between two 
groups. Continuous nonnormally distributed data were analyzed by the Mann-
Whitney U-test between two groups. The Kruskal-Wallis H test was used to determine 
the differences among multiple groups. Enumeration data were analyzed by the chi-
square test. The related factors of early renal injury indicators were analyzed by 
logistic regression analysis.

Research results
The average treatment duration with NAs of the 69 patients with CHB was 99.7 ± 28.7 
mo. The cases of patients with elevated BUN and hypophosphatemia were 6 (8.7%) 
and 13 (18.8%), respectively; 31 (44.9%) patients had abnormal early renal injury 
indicators, including 9 patients with abnormal urine microalbumin, 7 patients with 
abnormal urine immunoglobulin, 6 patients with abnormal urine transferrin, and 19 
patients with abnormal α1 microglobulin. There were no significant differences in the 
mean values of age, sex, BUN, estimated glomerular filtration rate (eGFR), serum uric 
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acid, serum calcium, or serum phosphorus between the two groups of patients with 
and without early renal injury indicators. However, the mean levels of serum 
creatinine and urine creatinine, NAG enzyme, α1 microglobulin, and urine 
immunoglobulin in the former group of patients were significantly higher than those 
in the latter group of patients (P < 0.05). The incidence of early renal injury in patients 
with eGFR ≥ 90, 60-89 and 30-59 mL/(min·1.73 m2) was 36.4% (8/22), 47.6% (20/42), 
and 60% (3/5), respectively. Logistic regression analysis results showed that gamma-
glutamyl transpeptidase [odds ratio (OR) = 1.05 (1.008-1.093), P = 0.020], direct 
bilirubin [OR = 1.548 (1.111-2.159), P = 0.010], serum creatinine [OR = 1.079 (1.022-
1.139), P = 0.006], and age [OR = 0.981 (0.942-1.022), P = 0.357] were independent 
predictors of early renal injury.

Research conclusions
Patients with CHB treated with long-term NA therapy had a high probability of early 
renal injury, and early renal injury indicators were highly sensitive and could be used 
to monitor early renal impairment.

Research perspectives
Retrospective analysis of CHB patients with deteriorating renal function undergoing 
NAs therapy can be performed to compare the predictive value of different early renal 
injury indicators for drug toxicity in renal.
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