ISSN 2307-8960 (online)

World Journal of

World | Clin Cases 2020 May 26; 8(10): 1756-2065

(% Published by
Baishideng®



World l
A ... ...

Contents Semimonthly Volume 8 Number 10 May 26, 2020
GUIDELINES
1756  French Spine Surgery Society guidelines for management of spinal surgeries during COVID-19 pandemic

Prost S, Charles YP, Allain J, Barat JL, d'Astorg H, Delhaye M, Eap C, Zairi F, Guigui P, Ilharreborde B, Meyblum J,
Le Huec JC, Lonjon N, Lot G, Hamel O, Riouallon G, Litrico S, Tropiano P, Blondel B, the French Spine Surgery Society

1763

OPINION REVIEW

Needs and concerns of patients in isolation care units - learnings from COVID-19: A reflection
Fan PEM, Aloweni F, Lim SH, Ang SY, Perera K, Quek AH, Quek HKS, Ayre TC

1767

1793

REVIEW

Prophylactic and therapeutic roles of oleanolic acid and its derivatives in several diseases
Sen A

Macrophage regulation of graft-vs-host disease
Hong YO, Wan B, Li XF

1806

1818

1832

MINIREVIEWS

Antiphospholipid syndrome and its role in pediatric cerebrovascular diseases: A literature review
Sarecka-Hujar B, Kopyta I

Remotely monitored telerehabilitation for cardiac patients: A review of the current situation
Batalik L, Filakova K, Batalikova K, Dosbaba F

Keystone design perforator island flap in facial defect reconstruction
Lim SY, Yoon CS, Lee HG, Kim KN

1848

1859

1871

ORIGINAL ARTICLE
Clinical and Translational Research

Cross electro-nape-acupuncture ameliorates cerebral hemorrhage-induced brain damage by inhibiting

necroptosis
Cai GF, Sun ZR, Zhuang Z, Zhou HC, Gao S, Liu K, Shang LL, Jia KP, Wang XZ, Zhao H, Cai GL, Song WL, Xu SN

Retrospective Study

Evaluation of ischemic lesions after carotid artery stenting with diffusion-weighted imaging
Beyhan M, Acu B, Gokge E, Firat MM

Transjugular intrahepatic portosystemic shunt and splenectomy are more effective than endoscopic therapy

for recurrent variceal bleeding in patients with idiopathic noncirrhotic portal hypertension
He FL, Qi RZ, Zhang YN, Zhang K, Zhu-Ge YZ, Wang M, Wang Y, Jia JD, Liu FQ

Raishidengs WJCC | https://www.wjgnet.com I May 26, 2020 | Volume8 | Issuel0 |


https://www.wjgnet.com

Contents

World Journal of Clinical Cases
Volume 8 Number 10 May 26, 2020

1878

Ligliptin for treatment of type 2 diabetes mellitus with early renal injury: Efficacy and impact on

endogenous hydrogen sulfide and endothelial function
Zhang J, Du YL, Zhang H, Sui H, Hou WK

1887  Outcomes of patients with pelvic leiomyosarcoma treated by surgery and relevant auxiliary diagnosis
Sun Q, Yang X, Zeng Z, Wei X, Li KZ, Xu. XY
1897  Defecation function and quality of life in patients with slow-transit constipation after colectomy
Tian Y, Wang L, Ye JW, Zhang Y, Zheng HC, Shen HD, Li F, Liu BH, Tong WD
1908 Risk factors, incidence, and morbidity associated with antibiotic-associated diarrhea in intensive care unit
patients receiving antibiotic monotherapy
Zhou H, Xu Q, Liu Y, Guo LT
Observational Study
1916  Serum von Willebrand factor for early diagnosis of lung adenocarcinoma in patients with type 2 diabetes
mellitus
Zhou YY, Du X, Tang JL, Wang QP, Chen K, Shi BM
1923  Four-microRNA signature for detection of type 2 diabetes
Yan LN, Zhang X, Xu F, Fan YY, Ge B, Guo H, Li ZL
CASE REPORT
1932 Isolated colonic neurofibroma, a rare tumor: A case report and review of literature
Ghoneim S, Sandhu S, Sandhu D
1939  Helmet-based noninvasive ventilation for acute exacerbation of chronic obstructive pulmonary disease: A
case report
Park MH, Kim MJ, Kim AJ, Lee MJ, Kim JS
1944  Appendectomy in patient with suspected COVID-19 with negative COVID-19 results: A case report
Kim C, Kim JK, Yeo IH, Choe JY, Lee JE, Kang SJ, Park CS, Kwon KT, Hwang S
1950 T4 cervical esophageal cancer cured with modern chemoradiotherapy: A case report
Lee CC, Yeo CM, Ng WK, Verma A, Tey JC
1958  Lumbar disc rehydration in the bridged segment using the BioFlex dynamic stabilization system: A case
report and literature review
Li YC, Feng XF, Pang XD, Tan J, Peng BG
1966  Traditional investigation and management for recurrent hemarthrosis after total knee arthroplasty: A case

report
Geng X, Li Y, He X, Tian H

Reishidenge WJCC | https://www.wjgnet.com I May 26,2020 | Volume8 | Issue10 |



Contents

World Journal of Clinical Cases
Volume 8 Number 10 May 26, 2020

1973

1979

1988

1995

2001

2009

2016

2023

2028

2038

2044

2050

2056

Positron emission tomography/computed tomography findings of multiple cystic lymphangiomas in an

adult: A case report
Sun MM, Shen J

Heterotopic pancreas adenocarcinoma in the stomach: A case report and literature review
Xiong Y, Yue X, Jin DD, Wang XY

Early-onset refractory diarrhea due to immune dysregulation, polyendocrinopathy, enteropathy, X-linked

syndrome associated with a novel mutation in the FOXP3 gene: A case report
Su N, Chen C, Zhou X, Ma GD, Chen RL, Tian C

Tuberous sclerosis complex presenting as primary intestinal lymphangiectasia: A case report
Lin WH, Zhang ZH, Wang HL, Ren L, Geng LL

Gilbert’s syndrome coexisting with hereditary spherocytosis might not be rare: Six case reports
Kang LL, Liu ZL, Zhang HD

Effective combined therapy for pulmonary epithelioid hemangioendothelioma: A case report
Zhang XQ, Chen H, Song S, Qin Y, Cai LM, Zhang F

Unexplained huge liver infarction presenting as a tumor with bleeding: A case report
Wang FH, Yang NN, Liu F, Tian H

Rare recurrent gallstone ileus: A case report
Jiang H, Jin C, Mo JG, Wang LZ, Ma L, Wang KP

Treating severe periodontitis with staged load applied implant restoration: A case report
Wang SH, Ni WC, Wang RF

Cryptococcal pneumonia in a human immunodeficiency virus-negative patient: A case report
Jiang XQ, Zhang YB

Ileocecal intussusception caused by two different tumors - which is the culprit lesion? A case report
Fan WF, Ma G, Li GC, Long J, Xu YH, Guo KJ, Liu Z

Robot-assisted retroperitoneal laparoscopic excision of perirenal vascular tumor: A case report
Zhang C, Fu B, Xu S, Zhou XC, Cheng XF, Fu WQ, Wang GX

Successful use of plasma exchange in fulminant lupus myocarditis coexisting with pneumonia: A case report
Xing ZX, Yu K, Yang H, Liu GY, Chen N, Wang Y, Chen M

Reishidenge WJCC | https://www.wjgnet.com 11 May 26,2020 | Volume8 | Issuel0 |



Contents

World Journal of Clinical Cases
Volume 8 Number 10 May 26, 2020

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Preet M
Chaudhary, MD, PhD, Professor, Department of Medicine, Jane Anne Nohl
Division of Hematology and Center for the Study of Blood Diseases,
University of Southern California, Los Angeles, CA 90033, United States

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 W]CC is now indexed in PubMed, PubMed Central, Science Citation Index
Expanded (also known as SciSearch®), and Journal Citation Reports/Science Edition.
The 2019 Edition of Journal Citation Reports cites the 2018 impact factor for WJCC
as 1.153 (5-yeat impact factor: N/A), ranking WJCC as 99 among 160 journals in
Medicine, General and Internal (quartile in category Q3).

RESPONSIBLE EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: [i-Hong Lin
Proofing Production Department Director: Xiang i

Responsible Editorial Office Director: Jin-Iei Wang

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16,2013

FREQUENCY

Semimonthly

EDITORS-IN-CHIEF
Dennis A Bloomfield, Bao-Gan Peng, Sandro Vento

EDITORIAL BOARD MEMBERS

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

PUBLICATION DATE
May 26, 2020

COPYRIGHT
© 2020 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wjgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wignet.com/bpg/Gerlnfo /287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wijgnet.com/bpg/gerinfo /240

PUBLICATION ETHICS

https:/ /www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wignet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/bpg/gerinfo /242

STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

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@wijgnet.com https://www.wjgnet.com

Reishidenge WJCC | https://www.wjgnet.com

X May 26,2020 | Volume8 | Issue10 |


mailto:bpgoffice@wjgnet.com

w\J\C\C

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

DOI: 10.12998 / wijcc.v8.i10.1916

World Journal of
Clinical Cases

World | Clin Cases 2020 May 26; 8(10): 1916-1922

ISSN 2307-8960 (online)

Observational Study

ORIGINAL ARTICLE

Serum von Willebrand factor for early diagnosis of lung
adenocarcinoma in patients with type 2 diabetes mellitus

Ying-Yi Zhou, Xuan Du, Jia-Li Tang, Qiu-Ping Wang, Ke Chen, Bi-Min Shi

ORCID number: Ying-Yi Zhou
(0000-0003-3673-8309); Xuan Du
(0000-0003-4584-7400); Jia-Li Tang
(0000-0001-9372-6262); Qiu-Ping
Wang (0000-0003-4204-8400); Ke
Chen (0000-0002-4719-491X); Bi-
Min Shi (0000-0002-5177-9646).

Author contributions: Zhou YY and
Du X contributed equally to this
study and should be regarded as
the co-first authors; Shi BM and
Chen K should be regarded as the
co-corresponding authors; Shi BM
and Chen K conceived the study;
Zhou YY, Chen K, Wang QP, and
Tang JL assembled the data; Zhou
YY and Du X analyzed the data,
and contributed to the discussion
of the article; Shi BM reviewed and
edited the article; all authors read
and approved the submitted
manuscript.

Institutional review board
statement: All procedures were
performed in accordance with the
ethical standards of the Medical
Ethics Committee of The First
Affiliated Hospital of Soochow
University, Suzhou, Jiangsu, China
(2019-061) and with the Helsinki
Declaration of 1975, as revised in
2000 (5).

Informed consent statement:
Informed consent was obtained
from all patients and volunteers.

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

Data sharing statement: The data
used to support the findings of this
study are available from the
corresponding author upon
request.

Raishidengs WJCC | https://www.wjgnet.com

Ying-Yi Zhou, Xuan Du, Jia-Li Tang, Qiu-Ping Wang, Bi-Min Shi, Department of Endocrinology,
The First Affiliated Hospital of Soochow University, Suzhou 215000, Jiangsu Province, China

Ke Chen, Department of Thoracic Surgery, The First Affiliated Hospital of Soochow
University, Suzhou 215000, Jiangsu Province, China

Corresponding author: Bi-Min Shi, MD, Academic Research, Department of Endocrinology,
The First Affiliated Hospital of Soochow University, No. 188, Shizi Road, Suzhou 215000,
Jiangsu Province, China. gtmake144523(@163.com

Abstract

BACKGROUND

The elevation of plasma von Willebrand factor (vVWF) has been proposed to be a
predictor of lung cancer. Type 2 diabetes mellitus (T2DM) causes endothelial
activation, resulting in the secretion of vVWF. However, the role of vWF in
patients with T2DM complicated with lung cancer remains unclear.

AIM
To investigate the clinical value of serum vWF as a tumor marker in patients with
T2DM combined with lung adenocarcinoma in situ (AIS).

METHODS

This study enrolled 43 patients with T2DM combined with lung AIS (T2DM +
AIS group), 43 patients with T2DM alone (T2DM group), 43 patients with lung
AIS alone (AIS group), and 43 healthy volunteers (control group). The serum
levels of vWEF, insulin-like growth factor 1, and insulin-like growth factor binding
protein 3 were determined. Multiple linear stepwise regression was performed to
determine the correlations among variables.

RESULTS

Serum concentration of vWF in the T2DM + AIS group was significantly higher
than those in the T2DM, AIS, and control groups (P < 0.05). Serum vWF levels in
the T2DM and AIS groups were significantly higher than that in the control
group (P < 0.05). There was no significant difference in serum vWF level between
the T2DM and AIS groups. In the T2DM + AIS group, serum vWF was
independently associated and positively correlated with serum levels of insulin-
like growth factor 1 and insulin-like growth factor binding protein 3 (P < 0.05).

CONCLUSION
Serum vWF level may represent a novel biomarker for the early diagnosis of lung
AlS.
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Core tip: Previous evidence has indicated an increased cancer risk among patients with
type 2 diabetes mellitus (T2DM). However, early diagnosis of lung adenocarcinoma in
situ (AIS) in T2DM patients is difficult, resulting in a lost opportunity for curative-intent
surgery in almost 70%-80% of lung cancer patients. This study revealed that serum
levels of von Willebrand factor in patients with T2DM combined with lung AIS were
significantly higher than those in patients with T2DM, and thus, can be used to screen
Iung AIS in T2DM patients. Thus, monitoring serum von Willebrand factor might
promote the early diagnosis of lung AIS in T2DM patients.

Citation: Zhou YY, Du X, Tang JL, Wang QP, Chen K, Shi BM. Serum von Willebrand factor
for early diagnosis of lung adenocarcinoma in patients with type 2 diabetes mellitus. World J
Clin Cases 2020; 8(10): 1916-1922

URL: https://www.wjgnet.com/2307-8960/full/v8/i10/1916.htm

DOI: https://dx.doi.org/10.12998/wjcc.v8.i110.1916

INTRODUCTION

Type 2 diabetes mellitus (T2DM) and lung cancer are the two major chronic non-
communicable diseases worldwide. According to global survey data from the
International Diabetes Federation in 2017, DM affects approximately 425 million
people worldwide, and it is estimated that nearly 700 million will have this disease by
2045, The prevalence of DM in China has substantially increased over the last 30
years, with an estimated prevalence of 11.6%, representing up to 113.9 million
Chinese adults””. According to a report on the global burden of cancer in 2018, lung
cancer is the most common malignancy, accounting for 11.6% of all cancer cases and
18.4% of all cancer-related deathsl”. In addition, recent data released from the
National Cancer Center of China showed that lung cancer ranks first in terms of both
morbidity and mortality in China, with rates reaching 57.13 and 45.80 per 100000
people, respectively. Previous evidence has indicated an increased cancer risk among
T2DM patients!l. Lung cancer ranks top three in the incidence of malignant tumors in
patients with T2DMPL. However, early diagnosis of this disease in T2DM patients is
difficult, resulting in a lost opportunity for curative-intent surgery in almost 70%-80%
of lung cancer patients!’.

von Willebrand factor (vWF) is a multimeric glycoprotein that plays an essential
role in hemostasis during vascular injury, via mediating platelet adhesion to the
subendothelium and stabilizing coagulation factor VIII"*. The elevation of plasma
vWF in patients with advanced non-small-cell lung cancer has been shown!’,
suggesting its potential role in the prediction of lung cancer. In addition, T2DM
causes endothelial activation, resulting in the secretion of vWF!'"l. However, the role of
vWF in patients with T2DM complicated with lung cancer remains unclear.

In this study, we evaluated the clinical significance of serum vWF in patients with
T2DM combined with lung adenocarcinoma in situ (AIS).

MATERIALS AND METHODS

Subjects

In this study, 43 patients with T2DM combined with lung AIS were enrolled at the
Department of Thoracic Surgery (T2DM + AIS group) from April 2019 to June 2019.
During the same period, 43 patients with T2DM alone admitted to the Endocrinology
Department (T2DM group) and 43 patients with lung AIS alone admitted to the
Department of Thoracic Surgery (AIS group) were enrolled. All patients with lung
AIS were confirmed by postoperative pathology, according to the TNM staging
criteria proposed by the International Association for the Study of Lung Cancer,
American Thoracic Society, and European Respiratory Society in 2011""]. Patients with
T2DM were diagnosed using the 1999 World Health Organization criterial’’l. In
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addition, 43 healthy outpatients who underwent physical examination during the
same period were selected as a normal control (control group). The exclusion criteria
were as follows: Type 1 DM, gestational DM, cardiovascular and cerebrovascular
diseases, hypertension, autoimmune diseases, acute and chronic infections, severe
liver and kidney disorders, and other endocrine conditions. None of the patients
received anticancer or anticoagulant drugs at enrollment. Patients with T2DM
combined with lung AIS were diagnosed with T2DM before being diagnosed with
lung AIS. Informed consent was obtained from all patients and volunteers.

Data collection and physical examination

Demographic characteristic data including age, gender, and medical history were
collected from the medical chart. Physical examination including anthropometric
measurements (height, body weight, and hip and waist circumferences) and blood
pressure measurement was conducted by specifically trained staff. Body mass index
(BMI) was calculated as weight in kilograms divided by the square of height in meters

(kg/m?).

Blood sample collection and laboratory examination

Venous blood samples (20 mL) were drawn after overnight fasting, of which 5 mL
was centrifuged for 10 min at 3000 r/min. Then, the serum was separated and stored
in a refrigerator at -70 °C for further testing of vWF concentration by an enzyme-
linked immunoassay (Elabscience Biotechnology Co. Ltd, Wuhan, China). The
remaining 15 mL blood samples were used for determination of biochemical
indicators including insulin-like growth factor 1 (IGF-1), insulin-like growth factor
binding protein 3 (IGFBP3), triglyceride (TG), total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C),
glycosylated hemoglobin (HbAlc), fasting plasma glucose (FPG), and fasting insulin
(FINS). The concentrations of TC, TG, HDL-C, LDL-C, and hsC-RP were measured
with a Hitachi 7600 automatic biochemical analyzer (Tokyo, Japan). HbAl. was
assayed by high-performance liquid chromatography (TosohGS8; Tosoh Bioscience,
Tokyo, Japan). Insulin resistance was assessed according to homeostatic model
assessment-estimated insulin resistance (HOMA-IR) = FINS (pIU/mL) x FPG
(mmol)/22.5.

Statistical analysis

All statistical analyses were performed using GraphPad Prism 7. Quantitative data are
expressed as the means + SD. The t-test and one-way analysis of variance were used
to test differences between two groups and among the four groups, respectively.
Correlations between serum vWF concentrations and clinical characteristics were
analyzed using multiple linear stepwise regression analysis. P < 0.05 was considered
statistically significant.

RESULTS

Demographic and biochemical characteristics of subjects

There were no differences in age, gender distribution, BMI value, or serum
concentrations of TG and LDL-C among the four groups of patients (P > 0.05).
Patients in the T2DM + AIS, T2DM, and AIS groups had higher concentrations of
serum VWEF, IGF-1, and IGFBP3 than the healthy volunteers. Moreover, patients in the
T2DM + AIS group had the highest values of serum vWF and IGF-1, which were
higher than those in the T2DM and AIS groups (P < 0.05 or P < 0.01; Figure 1).
However, there was no statistical difference in serum vWF or IGF-1 concentration
between the T2DM and AIS groups. In addition, no difference was found in serum
IGFBP3 concentration among the T2DM + AIS, T2DM, and AIS groups. The
demographic and biochemical characteristics of subjects are shown in Table 1.

Correlation of serum vWF with clinical indicators

We performed multiple linear stepwise regression analysis to assess the independent
predictors using gender, age, vVWF, BMI, FPG, HbAlc, HOMA-IR, TC, TG, LDL-C,
HDL-C, FINS, and HOMA-IR as independent variables. For patients with lung AIS
(AIS group), serum vWF was an independent factor influencing serum levels of IGF-1
(F=5.989, R*=0.128, P < 0.05; Figure 2A) and IGFBP3 (F = 6.117, R* = 0.129, P < 0.05;
Figure 2B). Similarly, for patients with T2DM combined with lung AIS (T2DM + AIS
group), serum VWF was independently associated and positively correlated with
serum levels of IGF-1 (F = 4.996, R* = 0.109, P < 0.05; Figure 2C) and IGFBP3 (F = 4.146,
R*=0.092, P < 0.05; Figure 2D). Moreover, TC (F = 4.245, R* = 0.094, P < 0.05) and
LDL-C (F=7.79, R*=0.159, P < 0.01) were independent factors for serum IGF-1.
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Table 1 Demographic characteristics and laboratory results of the subjects (mean + SD)

T2DM+AIS (1=43) T2DM(n=43) AIS(n=43)  Control (n=43)

Male/Female 21/22 21/22 21/22 21/22
Age, yr 58 +8 57 £10 59 11 58 +10
BMI, kg/m? 23.32 +3.59 24.10 +3.74 23.43 +3.74 23.20 +3.18
IGF-1, ng/mL 131.4 +50.45 111.0 £30.21° 106.6 £35.80°  56.93 + 24.65""
IGFBP3, pg/mL  3.48+0.78 3.53 +1.09 3.13+1.33 1.71 +0.79"¢
vWF, ng/mL 9.18 £0.53 5.33 +0.24" 4.86+0.15" 2.69 £ 0.44"¢
HbA1, % 7.65+1.79 9.75 £2.51" 5.05 + 0.52 5.29 +0.52
TC, mmol/L 433 +0.99 472+138 475+ 0.85 491 +0.87°
TG, mmol/L 1.48+0.73 1.55 +0.81 1.38 +0.54 1.48 +0.81
HDL-C, mmol/L  1.14+0.38 1.19+0.33 1.32+0.27 1.38 +0.32°
LDL-C, mmol/L 248+ 0.81 2.65+1.17 2.74 +0.64 2.81+0.75
FBG, mmol/ L 7.36 + 2.66 7.14 +4.09 513 +0.52" 517 +1.19™
FINS, mU/L 9.94 +8.69 14.43 +7.60° 15.27 +2.29" 15.22 +2.09"
HOMA-IR 2.97 +2.44 4.74 +3.82° 3.46 +0.62 3.52+£1.29

2P < 0.05,

P <0.01 vs T2DM + AIS group;

‘P <0.05,

4P < 0.01 vs T2DM group; °P < 0.05,

P < 0.01 vs AIS group. T2DM: Type 2 diabetes mellitus; AIS: Adenocarcinoma in situ; BMI: Body mass index;
IGF-1: Insulin-like growth factor 1; IGFBP3: Insulin-like growth factor binding protein 3; vWF: von
Willebrand factor; HbAlc: Glycosylated hemoglobin; TC: Total cholesterol; TG: Triglyceride; HDL-C: High
density lipoprotein cholesterol; LDL-C: Low density lipoprotein cholesterol; FPG: Fasting plasma glucose;
FINS: Fasting insulin; HOMA-IR: Homeostatic model assessment-estimated insulin resistance.

DISCUSSION

The vWF is an adhesive multimeric glycoprotein with the gene located on the short
arm of the chromosomel™”l. It is mainly synthesized, stored, and released from
endothelial cells and megakaryocytes. Under stimulation, vVWF is released from these
cells and tethers to sites of vascular damage, where it binds to receptors on the
platelet plasma membrane, mediating platelet adhesion to the subendothelial matrix
and increasing the possibility of microthrombosis!"*. On the other hand, vWF, which
bridges between the platelets constituents of the vascular subendothelium and
platelet membrane receptors, may be involved in the development and progression of
tumors**1,

In this study, patients with T2DM combined with lung AIS had higher serum vWF
levels than healthy controls, suggesting that there may be a close relationship between
the occurrence of lung AIS and the hypercoagulable state of the body. A malignant
tumor can directly invade blood vessels, leading to intimal lesions and endothelial
injury. During this process, activated endothelial cells, partially via release of vVWF to
mediate platelet interaction with the endothelial surface, recruit platelets to the site of
injury, further forming an obvious hypercoagulable state. Thus, elevated vWF level is
a marker of vascular endothelial injury, and detection of vWF may help determine the
hypercoagulability state in patients with lung AIS!l.

Moreover, we found that serum vWF in patients with T2DM combined with lung
AIS was significantly higher compared to those with T2DM or lung AIS alone. In
patients with T2DM combined with lung AIS, endothelial dysfunction and platelet
activation usually occur in the early stage of the disease, probably due to
hyperglucemia-induced vascular endothelial injury, leading to elevation of circulating
vWF and increased vascular permeability, which further promote the development of
lung AIS. However, the results of this study do not explain whether elevation of vWF
is a simple superposition of the effects caused by T2DM and lung AIS, or whether it is
the result of the interaction between T2DM and lung AIS, which needs further
investigation.

Multiple linear stepwise regression analysis showed that vVWF was an independent
factor influencing serum IGF-1 and IGFPB3 levels in patients with lung AIS,
suggesting that it might be a potential risk factor for lung AIS. In addition, vWF was
also an independent factor influencing serum levels of IGF-1 and IGFPB3 in patients
with T2DM and lung AIS, indicating that elevated serum vWF might also be an
independent risk factor for lung AIS in patients with T2DM. However, there was no
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Figure 1 Serum von Willebrand factor (ng/mL) concentrations in different groups of subjects. A: Type 2
diabetes mellitus + adenocarcinoma in situ group (n = 43); B: Type 2 diabetes mellitus group (n = 43); C:
Adenocarcinoma in situ group (n = 43); D: Control group (n = 43). P < 0.01. vWF: von Willebrand factor.

significant difference in serum vWF concentration between patients with T2DM and
lung AIS alone. The above-mentioned data indicate that serum vWF may be helpful
for the early screening of lung AIS in T2DM patients.

To the best of our knowledge, this is the first study to investigate the role of vWF in
patients with T2DM complicated with lung cancer. Several limitations merit
consideration. First, this was a case-control study; therefore, the temporal relationship
between vWF and lung AIS needs to be elucidated in future prospective studies.
Second, the current study measured vWF one time, which may not represent the long-
term levels of vWF. In addition, some random measurement errors were inevitable.
Future studies with multiple measurements are warranted to validate our findings.

This study revealed that serum levels of vWF in patients with T2DM combined
with lung AIS were significantly higher than those in patients with T2DM, and thus,
can be used to screen lung AIS in T2DM patients. Thus, monitoring serum vWF might
promote the early diagnosis of lung AIS in T2DM patients.

Raishidengs WJCC | https://www.wjgnet.com 1920 May 26, 2020 | Volume8 | Issuel0 |



Zhou YY et al. Clinical value of vVWF

A B
Group C Group C
10 - 10
8 - * 8 4 *
= . jary .
S S
g 87 Lt % El
c L N "
% 4 M . ASadd * ¢ * % 4 -
* 00 * * *
2 2
0 T T T 1 0 T T T 1
0 50 100 150 200 0 1.5 3 4.5 6
IGF1 (ng/mL) IGFBP3 (ug/mL)
C D
Group A Group A
25 - 25 -
*
20 20
£ £
S 15 - . toe S 15 - . ce
= - £ . .
w - . * w . *
%10* A4 .O. 3 %10* SRR 3
* *
* e o . * . * ve,.0 o0 *
5 | ‘ PN : . 5 | R AN
0 T T T 1 0 T T T 1
0 50 100 150 200 0 1.5 3 4.5 6
IGF1 (ng/mL) IGFBP3 (pg/mL)

Figure 2 Correlation of serum von Willebrand factor with clinical indicators by multiple linear stepwise regression analysis. A: Correlation between serum
von Willebrand factor and insulin-like growth factor 1; B: Serum von Willebrand factor and insulin-like growth factor binding protein 3 in the adenocarcinoma in situ
group; C: Correlation between serum von Willebrand factor and insulin-like growth factor 1; D: Serum von Willebrand factor and insulin-like growth factor binding
protein 3 in the type 2 diabetes mellitus + adenocarcinoma in situ group. IGF-1: Insulin-like growth factor 1; IGFBP3: Insulin-like growth factor binding protein 3; vVWF:

von Willebrand factor.

ARTICLE HIGHLIGHTS

Research background

Type 2 diabetes mellitus (T2DM) and lung cancer are the two major chronic non-communicable
diseases worldwide. Previous evidence has indicated an increased cancer risk among patients
with T2DM. However, early diagnosis of lung adenocarcinoma in situ (AIS) in T2DM patients is
difficult, resulting in a lost opportunity for curative-intent surgery in almost 70%80% of lung
cancer patients. T2DM causes endothelial activation, resulting in the secretion of plasma von
Willebrand factor (vWF). The elevation of plasma vWF has been proposed to be a predictor of
lung cancer. However, the role of vWF in patients with T2DM complicated with lung cancer
remains unclear.

Research motivation

Since the early diagnosis of AIS in T2DM patients is difficult, which currently results in a lost
opportunity for surgery in 70%-80% of patients with lung cancer, we were motivated to examine
whether the plasma vWF could be a useful biomarker to diagnose lung AIS among patients with
T2DM. If vWF could serve as a useful biomarker, then it could save additional 70%-80% of
T2DM patients with lung cancer for the opportunity in treatment and therapy.

Research objectives

We aimed to examine whether vVWF could serve as a useful biomarker to diagnose patients with
T2DM combined with AIS. Specifically, we aimed to assess whether vWF levels were elevated
among patients with T2D combined with AIS compared to patients with T2DM only, patients
with AIS only, and patients without T2DM and AIS.

Research methods

We conducted a cross-sectional case-control study. The study enrolled 43 patients with T2DM
combined with lung AIS (T2DM + AIS group), 43 patients with T2DM alone (T2DM group), 43
patients with lung AIS alone (AIS group), and 43 healthy volunteers (control group). The serum
levels of vWF were measured using an enzyme-linked immunoassay (Elabscience Biotechnology
Co. Ltd, Wuhan, China), and compared among the four groups.

Baishidenge WJCC | https://www.wjgnet.com 1921 May 26,2020 | Volume8 | Issue10 |



Zhou YY et al. Clinical value of vVWF

Research results

Serum concentrations of vWF in the T2DM + AIS group were significantly higher than those in
the T2DM, AIS, and control groups (P < 0.05). Serum vWF levels in the T2DM and AIS groups
were significantly higher than those in the control group (both P < 0.05). There was no significant
difference in serum vWEF level between the T2DM and AIS groups.

Research conclusions

For the first time, we have found that serum levels of vWF in patients with T2DM combined
with lung AIS were significantly higher than those in patients with T2DM only, patients with
AIS only, and healthy individuals. Therefore, serum vWF level may serve as a novel biomarker
for the early diagnosis of lung AIS among T2DM patients. This provides an important
implication for the clinical practice and public health intervention that vVWF could be introduced
as a new test to diagnose or screen T2DM patients with lung cancer.

Research perspectives

Since the current study is the first to examine the clinical utility of vVWF for the diagnosis of lung
cancer among patients with T2DM patients, the temporal relationship cannot be determined.
Future studies with larger sample sizes and prospective study design are warranted to validate
our findings, and further examine if vVWF could predict the risk of lung cancer among T2DM
patients. Studies regarding the cost-effectiveness of measuring this biomarker in clinical practice
or in large-scale public health screening programs are also needed.
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