Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 18 June 26, 2021

OPINION REVIEW
4460  Surgery for pancreatic tumors in the midst of COVID-19 pandemic

Kato H, Asano Y, Arakawa S, Ito M, Kawabe N, Shimura M, Hayashi C, Ochi T, Yasuoka H, Higashiguchi T, Kondo Y,
Nagata H, Horiguchi A

REVIEW
4467  Roles of exosomes in diagnosis and treatment of colorectal cancer

Umwali Y, Yue CB, Gabriel ANA, Zhang Y, Zhang X

MINIREVIEWS
4480 Dynamics of host immune responses to SARS-CoV-2

Taherkhani R, Taherkhani S, Farshadpour F

4491  Current treatment for hepatitis C virus/human immunodeficiency virus coinfection in adults

Laiwatthanapaisan R, Sirinawasatien A

4500  Anti-tumor effect of statin on pancreatic adenocarcinoma: From concept to precision medicine

Huang CT, Liang YJ

4506 Roles of vitamin A in the regulation of fatty acid synthesis

Yang FC, Xu F, Wang TN, Chen GX

ORIGINAL ARTICLE

Basic Study

4520  Identification of the circRNA-miRNA-mRNA regulatory network and its prognostic effect in colorectal
cancer

Yin TF, Zhao DY, Zhou YC, Wang QQ, Yao SK

4542  Tetramethylpyrazine inhibits proliferation of colon cancer cells in vitro

Li H, Hou YX, Yang Y, He QQ, Gao TH, Zhao XF, Huo ZB, Chen SB, Liu DX

Case Control Study

4553  Significance of highly phosphorylated insulin-like growth factor binding protein-1 and cervical length for
prediction of preterm delivery in twin pregnancies

Lan RH, Song J, Gong HM, Yang Y, Yang H, Zheng LM

WJCC | https://www.wjgnet.com I June 26,2021 | Volume9 | Issuel8 |

Jaishideng®



JBaishideng®

World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021
Retrospective Cohort Study
4559  Expected outcomes and patients’ selection before chemoembolization —“Six-and-Twelve or Pre-TACE-
Predict” scores may help clinicians: Real-life French cohorts results
Adhoute X, Larrey E, Anty R, Chevallier P, Penaranda G, Tran A, Bronowicki JP, Raoul JL, Castellani P, Perrier H, Bayle
O, Monnet O, Pol B, Bourliere M
Retrospective Study
4573  Application of intelligent algorithms in Down syndrome screening during second trimester pregnancy
Zhang HG, Jiang YT, Dai SD, Li L, Hu XN, Liu RZ
4585  Evaluation of a five-gene signature associated with stromal infiltration for diffuse large B-cell lymphoma
Nan YY, Zhang WJ, Huang DH, Li QY, Shi Y, Yang T, Liang XP, Xiao CY, Guo BL, Xiang Y
4599  Efficacy of combination of localized closure, ethacridine lactate dressing, and phototherapy in treatment of
severe extravasation injuries: A case series
Lu YX, Wu Y, Liang PF, Wu RC, Tian LY, Mo HY
4607  Observation and measurement of applied anatomical features for thoracic intervertebral foramen puncture
on computed tomography images
Wang R, Sun WW, Han Y, Fan XX, Pan XQ, Wang SC, Lu LJ
4617  Histological transformation of non-small cell lung cancer: Clinical analysis of nine cases
Jin CB, Yang L
4627  Diagnostic value of amygdala volume on structural magnetic resonance imaging in Alzheimer’s disease
Wang DW, Ding SL, Bian XL, Zhou SY, Yang H, Wang P
4637  Comparison of ocular axis and corneal diameter between entropion and non-entropion eyes in children
with congenital glaucoma
Wang Y, Hou ZJ, Wang HZ, Hu M, Li YX, Zhang Z
Observational Study
4644  Risk factors for postoperative delayed gastric emptying in ovarian cancer treated with cytoreductive
surgery and hyperthermic intraperitoneal chemotherapy
Cui GX, Wang ZJ, Zhao J, Gong P, Zhao SH, Wang XX, Bai WP, Li Y
4654 Clinical characteristics, gastrointestinal manifestations and outcomes of COVID-19 patients in Iran; does
the location matters?
Mokarram P, Dalivand MM, Pizuorno A, Aligolighasemabadi F, Sadeghdoust M, Sadeghdoust E, Aduli F, Oskrochi G, Brim
H, Ashktorab H
4668  AWGS2019 vs EWGSOP2 for diagnosing sarcopenia to predict long-term prognosis in Chinese patients
with gastric cancer after radical gastrectomy
Wu WY, Dong JJ, Huang XC, Chen ZJ, Chen XL, Dong QT, Bai YY
WJCC | https://www.wjgnet.com I June 26,2021 | Volume9 | Issuel8 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021
Prospective Study
4681  Clinical outcomes and 5-year follow-up results of keratosis pilaris treated by a high concentration of
glycolic acid
Tian Y, Li XX, Zhang JJ, Yun Q, Zhang S, Yu JY, Feng XJ, Xia AT, Kang Y, Huang F, Wan F
Randomized Controlled Trial
4690  Tenofovir disoproxil fumarate in Chinese chronic hepatitis B patients: Results of a multicenter, double-
blind, double-dummy, clinical trial at 96 weeks
Chen XF, Fan YN, Si CW, Yu YY, Shang J, Yu ZJ, Mao Q, Xie Q, Zhao W, Li J, Gao ZL, Wu SM, Tang H, Cheng J, Chen XY,
Zhang WH, Wang H, Xu ZN, Wang L, Dai J, Xu JH
SYSTEMATIC REVIEWS
4700  Mesenteric ischemia in COVID-19 patients: A review of current literature
Kerawala AA, Das B, Solangi A
4709  Role of theories in school-based diabetes care interventions: A critical review
An RP, Li DY, Xiang XL
CASE REPORT
4721  Alport syndrome combined with lupus nephritis in a Chinese family: A case report
Liu HF, Li Q, Peng YO
4728  Botulinum toxin injection for Cockayne syndrome with muscle spasticity over bilateral lower limbs: A case
report
Hsu LC, Chiang PY, Lin WP, Guo YH, Hsieh PC, Kuan TS, Lien WC, Lin YC
4734  Meigs’ syndrome caused by granulosa cell tumor accompanied with intrathoracic lesions: A case report
Wu XJ, Xia HB, Jia BL, Yan GW, Luo W, Zhao Y, Luo XB
4741  Primary mesonephric adenocarcinoma of the fallopian tube: A case report
Xie C, Shen YM, Chen QH, Bian C
4748  Pancreas-preserving duodenectomy for treatment of a duodenal papillary tumor: A case report
Wu B, Chen SY, Li Y, He Y, Wang XX, Yang XJ
4754  Pheochromocytoma with abdominal aortic aneurysm presenting as recurrent dyspnea, hemoptysis, and
hypotension: A case report
Zhao HY, Zhao YZ, Jia YM, Mei X, Guo SB
4760  Minimally invasive removal of a deep-positioned cannulated screw from the femoral neck: A case report
Yang ZH, Hou F'S, Yin YS, Zhao L, Liang X
4765  Splenic Kaposi's sarcoma in a human immunodeficiency virus-negative patient: A case report
Zhao CJ, Ma GZ, Wang YJ, Wang JH
Bishidenge WVJCC | https://www.wjgnet.com 111 June?26,2021 | Volume9 | Issue18 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021

4772  Neonatal syringocystadenoma papilliferum: A case report

Jiang HJ, Zhang Z, Zhang L, Pu YJ, Zhou N, Shu H

4778  Disappeared intralenticular foreign body: A case report
Xue C, Chen Y, Gao YL, Zhang N, Wang Y

4783  Femoral neck stress fractures after trampoline exercise: A case report

Nam DC, Hwang SC, Lee EC, Song MG, Yoo JI

4789  Collision carcinoma of the rectum involving neuroendocrine carcinoma and adenocarcinoma: A case
report

Zhao X, Zhang G, Li CH

4797  Therapeutic effect of autologous concentrated growth factor on lower-extremity chronic refractory
wounds: A case report

Liu P, Liu Y, Ke CN, Li WS, Liu YM, Xu S

4803  Cutaneous myiasis with eosinophilic pleural effusion: A case report

Fan T, Zhang Y, Lv Y, Chang J, Bauer BA, Yang J, Wang CW

4810  Severe hematuria due to vesical varices in a patient with portal hypertension: A case report

Wei ZJ, Zhu X, Yu HT, Liang ZJ, Gou X, Chen Y

4817  Rare coexistence of multiple manifestations secondary to thalamic hemorrhage: A case report

Yu QW, Ye TF, Qian WJ

4823  Anderson-Fabry disease presenting with atrial fibrillation as earlier sign in a young patient: A case report

Kim H, Kang MG, Park HW, Park JR, Hwang JY, Kim K

4829  Long-term response to avelumab and management of oligoprogression in Merkel cell carcinoma: A case
report

Ledo I, Marinho J, Costa T

4837  Central pontine myelinolysis mimicking glioma in diabetes: A case report

Shi XY, Cai MT, Shen H, Zhang JX

4844  Microscopic transduodenal excision of an ampullary adenoma: A case report and review of the literature
Zheng X, Sun QJ, Zhou B, Jin M, Yan S

4852  Growth hormone cocktail improves hepatopulmonary syndrome secondary to hypopituitarism: A case
report
Ji W, Nie M, Mao JF, Zhang HB, Wang X, Wu XY

4859  Low symptomatic COVID-19 in an elderly patient with follicular lymphoma treated with rituximab-based
immunotherapy: A case report

Lacki S, Wyzgolik K, Nicze M, Georgiew-Nadziakiewicz S, Chudek J, Wdowiak K

Guieidenge WICC | https://www.wjgnet.com X June 26,2021 | Volume9 | Issuel8 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021

4866  Adult rhabdomyosarcoma originating in the temporal muscle, invading the skull and meninges: A case
report

Wang GH, Shen HP, Chu ZM, Shen J

4873  Listeria monocytogenes bacteremia in a centenarian and pathogen traceability: A case report

Zhang ZY, Zhang XA, Chen Q, Wang JY, Li Y, Wei ZY, Wang ZC

Bishidenge WVJCC | https://www.wjgnet.com X June?26,2021 | Volume9 | Issue18 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Shingo Tsujinaka, MD, PhD, Assistant Professor, Senior
Lecturer, Surgeon, Department of Surgery, Saitama Medical Center, Jichi Medical University, Saitama 330-8503,
Japan. tsujinakas@omiya.jichi.ac.jp

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | 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, Scopus, 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. The WJCC's CiteScore for 2019 is 0.3 and
Scopus CiteScore rank 2019: General Medicine is 394/529.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: J/-Hong Lin; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wijgnet.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
June 26, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

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

JBaishideng®

WJCC | https://www.wjgnet.com XI June?26,2021 | Volume9 | Issue18 |


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

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wjcc.v9.i18.4721

World Journal of
Clinical Cases

World | Clin Cases 2021 June 26; 9(18): 4721-4727

ISSN 2307-8960 (online)

CASE REPORT

Alport syndrome combined with lupus nephritis in a Chinese family:

A case report

Hui-Fang Liu, Qing Li, You-Qun Peng

ORCID number: Hui-Fang Liu 0000-
0001-9096-6711; Qing Li 0000-0002-
5060-5580; You-Qun Peng 0000-
0001-5934-3479.

Author contributions: Liu HF, Li Q
and Peng YQ performed the
diagnostic investigations and
treatments; Liu HF and Li Q
reviewed the literature and
contributed to manuscript drafting;
Peng YQ revised the manuscript;
all authors issued final approval
for the version to be submitted.

Supported by the Science and
Technology Bureau of Jiulongpo
District in Chongqing, No. 2019-02-
027-D.

Informed consent statement:
Informed written consent was
obtained from the patient or their
guardians.

Conflict-of-interest statement: The
authors declare that there is no
conflict of interest regarding the
publication of this manuscript.

CARE Checklist (2016) statement:
The authors have read the CARE
Checklist (2016), and the
manuscript was prepared and
revised according to the CARE
Checklist (2016).

Open-Access: This article is an
open-access article that was
selected by an in-house editor and

Jaishideng®

WJCC | https://www.wjgnet.com

Hui-Fang Liu, Qing Li, You-Qun Peng, Department of Nephrology, Traditional Chinese Medicine
Hospital of Jiulongpo District, Chongqing 400050, China

Corresponding author: You-Qun Peng, PhD, Professor, Department of Nephrology, Traditional
Chinese Medicine Hospital of Jiulongpo District, No. 160 Yuquancun Street, Jiulongpo
District, Chongqing 400050, China. 376452999(@qq.com

Abstract

BACKGROUND

Alport syndrome (ATS) is a rare hereditary disease caused by mutations in genes
such as COL4A3, COL4A4, and COL4A5. ATS involves a spectrum of phenotypes
ranging from isolated hematuria that is nonprogressive to progressive renal
disease with extrarenal abnormalities. Although ATS can be combined with other
diseases or syndromes, ATS combined with lupus nephritis has not been reported
before.

CASE SUMMARY

A Chinese family with ATS was recruited for the current study. Clinical character-
istics (including findings from renal biopsy) of ATS patients were collected from
medical records, and potential causative genes were explored by whole-exome
sequencing. A heterozygous substitution in intron 22 of COL4A3 (NM_000091
€.2657-1G>A) was found in the patients, which was further confirmed by
quantitative polymerase chain reaction.

CONCLUSION

Heterozygous substitution of a COL4A3 gene splice site was identified by whole-
exome sequencing, revealing the molecular pathogenic basis of this disorder. In
general, identification of pathogenic genes can help to fully understand the
molecular mechanism of disease and facilitate precise treatment.

Key Words: Alport syndrome; Lupus nephritis; COL4A43; Whole-exome sequencing; Splice
site; Case report
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Core Tip: Alport syndrome is a hereditary nephropathy that can be combined with other
diseases or syndromes. We present the case of a 33-year-old man who was initially
diagnosed with lupus nephritis but further diagnosed with Alport syndrome after
genetic testing. He achieved complete remission after treatment with hormones and
immunosuppressive agents. A variant of the splice site of intron 22 in the COL4A43
gene that cosegregated with the phenotype in the pedigree was identified by whole-
exome sequencing.

Citation: Liu HF, Li Q, Peng YQ. Alport syndrome combined with lupus nephritis in a Chinese
family: A case report. World J Clin Cases 2021; 9(18): 4721-4727

URL: https://www.wjgnet.com/2307-8960/full/v9/i18/4721 htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i18.4721

INTRODUCTION

Alport syndrome (ATS) is a hereditary nephropathy with a spectrum of phenotypes
ranging from isolated hematuria with a nonprogressive or very slowly progressive
course to progressive renal disease with extrarenal abnormalities, including hearing
loss, ocular lesions, and leiomyomatosis. Approximately two-thirds of ATS cases are
X-linked dominant, and 15% are autosomal recessive; approximately 20% are
autosomal dominant (AD)[1-4]. ATS is a genetically heterogeneous disorder, and the
pathogenesis of ATS is related to defects in the genes COL4A3, COL4A4, and COL4A5.

In the absence of treatment, renal disease progresses from microscopic hematuria to
proteinuria, progressive renal insufficiency, and end-stage renal disease. The clinical
diagnosis of ATS is largely based on clinical manifestations and renal histopathology.
Due to its complex clinical manifestations, ATS can be misdiagnosed when the clinical
manifestations are atypical. Therefore, accurate diagnosis of ATS can be established
when a pathogenic variant is identified by molecular genetic testing, including
polymerase chain reaction-based screening and whole-exome sequencing (WES).
Indeed, with the progress in next-generation sequencing, WES has been extensively
utilized in clinical practice, even for sporadic cases[5]. For example, de novo mutations
in COL4A5 were identified by WES in two girls with ATS in Korea, suggesting that
WES is an effective approach to obtain genetic information[6].

ATS can be combined with other diseases or syndromes. One case report described
a 9-mo-old boy who was diagnosed with concomitant ATS and Klinefelter syndrome,
with a homozygous single-nucleotide substitution found in the splice site of intron 41
of the COL4A5 gene by genomic DNA analysis[7]. In addition, IgA nephropathy can
accompany ATS[8]. A study in 2017 involved two boys with IgA nephropathy, whose
pathogenic COL4A5 mutations were identified by polymerase chain reaction-based
screening[9]. Similarly, Li ef al[10] detected a COL4A4 missense mutation in a Chinese
child with familial hematuria with biopsyproven focal segmental glomerular sclerosis.
However, the combination of ATS and lupus nephritis (LN) has not been reported to
date. Here, we report a Chinese family with ATS combined with LN, and the
pathogenic mutation in COL4A3 was identified by WES.

CASE PRESENTATION

Chief complaints

A 33-year-old Chinese man was admitted to our department for sustainable foamy
urine for more than one year. He also complained of intermittent hair loss and
recurrence of oral ulcers.

History of present illness

Approximately one year prior, the patient was hospitalized at a local hospital for the
same reason, and routine urine tests indicated microscopic hematuria and proteinuria.
He did not pay much attention, and there was no further diagnosis or treatment
because of a lack of conscious symptoms. One month prior, his blood pressure rose to
145/91 mmHg for unknown reasons; microscopic hematuria and heavy proteinuria
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were again detected.

History of past illness

The patient had no comorbidities.

Personal and family history

The patient's father had asymptomatic microscopic hematuria and proteinuria, as
detected in a routine physical examination approximately 2 years prior. The patient
had a daughter and a son; the daughter (7 years old) had asymptomatic microscopic
hematuria, and the son had microscopic hematuria and proteinuria. His son had ever
been diagnosed with chronic nephritis at a local hospital.

Physical examination

The patient's appearance was normal, without edema. His systolic and diastolic blood
pressures were 141 mmHg and 90 mmHg, respectively; his pulse rate was 81 beats per
minute, and his respiratory rate was 19 breaths per minute. No obvious abnormality,
including growth retardation, was detected during physical examination, and no
specific nervous system symptoms were recognized. The patient was also subjected to
audiologic assessments, but no hearing impairments were detected, even at high
frequency. Furthermore, no symptoms were found in either eye by comprehensive
ophthalmic examinations.

Laboratory examinations
Microscopic hematuria and proteinuria were confirmed by urine tests. The results of
other tests, including routine blood tests and serum immunology, are listed in Table 1.

Imaging examinations

No obvious abnormality was detected by abdominal ultrasound examination, X-ray
diagnosis, or electrocardiographic examination. However, heart echocardiography
showed a small amount of pericardial effusion.

Histopathologic examination

To further analyze the renal presentation, a histopathology study of renal biopsy was
performed. By light microscopy, a total of 13 glomeruli were observed, with one
glomerulus being enlarged and lobulated. Para-aminosailcylic acid staining and
Masson staining were positive, showing mild mesangial matrix proliferation. The
basement membrane was thickened. Three glomerular fibroblastic crescents and
pericystic fibrosis of glomeruli were observed (Figure 1A). In addition, deposition of
erythrotropin under the endothelium of the capillary loop was detected (Figure 1B).
Electron microscopy revealed obvious basement membrane lesions including variable
thickness and reticulation of the glomerular basement membrane, as well as irregular
subepithelial protrusion of the lamina densa. Fine particles and electron-dense bodies
were detected in the stratified basement membrane (Figure 1C). Immunological
staining for IgG, IgA, IgM, C3, C4 Clq, K, and X\ was positive in four glomeruli, with
the signals being deposited in the vascular lumen and mesangial area in a granular or
linear form (Figure 1).

Further diagnostic work-up

A considerable investigation of family history was performed. The patient’s father had
asymptomatic microscopic hematuria and proteinuria, as detected in a routine
physical examination approximately 2 years previously. As mentioned above, the
patient had a daughter and a son: The former had asymptomatic microscopic
hematuria, and the latter had microscopic hematuria and proteinuria; his son had been
diagnosed with chronic nephritis at a local hospital. Thus, three relatives had
microscopic hematuria. Therefore, a diagnosis of ATS was highly suspected
(Figure 2A). For a precise conclusive diagnosis, the patient and his children were
recommended to undergo genetic testing, and WES was performed. Genomic DNA
was extracted from blood samples; WES was performed as previously described. After
sequencing, the coverage of the target sequence was over 99.12%, and the mean
sequencing depth was approximately 147. The sequencing analysis revealed a hetero-
zygous substitution, NM_000091 c.2657-1G>A (p. V294fs) in intron 22 of the COL4A3
gene, which was confirmed by Sanger sequencing (Figure 2B). The mutation was
excluded from the single nucleotide polymorphism database but was included in the
ClinVar database. As this mutation is located at an evolutionarily conserved splice site,
this splicing mutation is thought to lead to the skipping of exon 23. In addition, this
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Table 1 Laboratory data at presentation

Parameter Proband Daughter Son Reference range
Height (cm) 177 145 140 —
Weight (kg) 75 38 35 -

Blood routine tests

WBC, 10°/L 3.0) 3595
HGB, g/L 91} 115-150
Platelet count, 10°/L 60, 125-350
RBC, 10'2/L 33 3.8-5.1

Urine routine tests

Specific gravity 1.018 1.020 1.015 1.015-1.030
Urine protein 2+1 2+ 3+1! 5.5-7.5
Urinary occult blood 3+1 3+1 3+1! Negative
24-h UPE, g/d 2451 0-0.12
Immunology

Complement C3, g/L 0.21] 0.9-2.1
Anti-ANA antibody 1:320 Negative
Anti-Sm antibody Positivet Negative
Anti-dsDNA antibody Positivet Negative
Serum chemistry Negative
Albumin, g/L SilBl, 40-55
Serum creatinine, pmol/L 1211 45-105
Cystatin-C, mg/L 1.457 0-1.16

ndicates the abnormal value detected out of the reference range. WBC: White blood cells; HGB: Hemoglobin; RBC: Red blood cells; UPE: Urinary protein

excretory.

o ) 0% R A I
g o RN

n Y

Figure 1 Histopathologic lesions. A: Para-aminosailcylic acid staining; B: Electron microscopic image; C: Immunological staining.

variant is classified as “likely pathogenic” according to the American College of
Medical Genetics and Genomics standards and guidelines[11] (Figure 2).

FINAL DIAGNOSIS

Considering the patient’s renal and heart presentations, as well as the immunological
staining, he was diagnosed with ATS combined with LN, as based on the genetic test.
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Figure 2 Genetic analysis of the Chinese family. A: Pedigree of the Chinese family. Affected family members are denoted in black. The arrow indicates the
proband; B: Direct Sanger sequencing confirmed the heterozygous mutation in the COL4A3 gene.
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TREATMENT

The patient received hormone treatment, hydroxychloroquine sulfate, and
mycophenolate mofetil to delay the progression of kidney disease. He also took
benazepril to control blood pressure and other traditional Chinese medicines to protect
renal function.

OUTCOME AND FOLLOW-UP

After one week, the patient’s 24-h urinary protein excretory decreased to 1.0 g/24 h,
and his hematopoietic function was greatly improved. After 3 mo, he still had
sufficient renal function without obvious urine protein.

DISCUSSION

Here, we report a case of ATS combined with LN. To our knowledge, this is the first
report regarding ATS combined with LN. By using WES technology, the pathogenic
mutation in the COL4A3 gene was identified and confirmed by Sanger sequencing.

ATS is a rare genetic disorder that causes progressive nephritis, and its phenotypes
vary from isolated hematuria with nonprogressive to progressive renal disease with
extrarenal abnormalities such as sensorineural deafness and ocular abnormalities.
Most cases of ATS will deteriorate to end-stage renal disease within the first three
decades of life[12]. Only a small proportion of ATS cases are inherited from AD, which
is caused by mutations in the COL4A3 gene. For these ATS cases, microhematuria is
frequently observed, though some individuals are asymptomatic. A substantial
proportion of affected individuals eventually develop proteinuria. Unlike other modes
of inheritance, such as autosomal recessive or X-linked dominant inheritance, ATS
cases with AD inheritance are slowly progressive, and renal insufficiency and
sensorineural hearing loss may not develop until relatively late in life. In the present
family, affected individuals were found in all three generations, showing AD
inheritance, and a heterozygous mutation in the COL4A3 gene was detected in each
affected individual. However, no hearing impairments or symptoms in eyes were
found in the proband. Older than 55 years old, the proband’s father only had
asymptomatic microscopic hematuria and proteinuria, which was consistent with
other reports[13].

To date, more than 500 variants of the COL4A3 gene have been deposited in the
ClinVar database. Among these variants, 32 are pathogenic or likely pathogenic. All of
these variants, including deletion, duplication, and substitution mutations, are located
at evolutionarily conserved splice sites (GT-AG rule). In the ClinVar database, this
variant is classified as uncertain significance. Based on its cosegregation with the
phenotype in this family and its potential influence on the protein, this variant was
ultimately classified as likely pathogenic in this study.

ATS can be accompanied by other diseases or syndromes. However, ATS cases
combined with LN have not yet been reported. LN is the leading cause of secondary
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glomerulonephritis[14-16]. LN is thought to be induced by immune system
abnormalities, including a variety of cells, cytokines, and related pathways[17]. A
primary event of LN is the type III hypersensitivity reaction and subsequent immune
complexes, which can deposit in the mesangium and subendothelial or subepithelial
space near the glomerular basement membrane of the kidney. For example, an anti-
double stranded DNA (anti-dsDNA) antibody binds to DNA and forms an anti-
dsDNA immune complex[18]. The current case was positive for autoantibodies such as
anti-dsDNA and anti-Sm antibodies. In addition, immunological staining with an
antibody against immunoglobulins and complements revealed the deposition of
immune complexes (Figure 1C), and these immune complexes can lead to an inflam-
matory response.

Previous studies have shown that LN is a complicated disease associated with
genetic and environmental factors[19]. During past decades, susceptibility genes or
loci have been identified by linkage analysis, association analysis, and genome-wide
association studies. These genetic factors include HLA-II, complements C2 and C4,
TNF and fatigue crack growth rate genes. As a complicated disease, the contribution of
genetic factors needs further study. In our case, we did not find any mutation of
known genes or loci associated with LN, suggesting that environmental factors are
important.

CONCLUSION

In summary, we present the case of a Chinese patient with ATS combined with LN,
and the pathogenic variant in COL4A3 was identified by WES. Identification of
pathogenic variants helps for understanding the relationship between the phenotypes
and genotypes of ATS.
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