Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 12 Number 3 January 26, 2024

466

474

EDITORIAL

Is medical management useful in Moyamoya disease?

Muengtaweepongsa S, Panpattanakul V

Metabologenomics and network pharmacology to understand the molecular mechanism of cancer research

Tutar Y

479

488

495

503

517

ORIGINAL ARTICLE

Case Control Study

Significance of oxidative stress and antioxidant capacity tests as biomarkers of premature ovarian insuffi-
ciency: A case control study

Kakinuma K, Kakinuma T
Colorectal resections for malignancy: A pilot study comparing conventional vs freehand robot-assisted

laparoscopic colectomy

Cawich SO, Plummer JM, Griffith S, Naraynsingh V

Retrospective Study
Ultrasound diagnosis of congenital Morgagni hernias: Ten years of experience at two Chinese centers

Shi HQ, Chen WJ, Yin Q, Zhang XH

Observational Study

Genetic investigation of the ubiquitin-protein ligase E3A gene as putative target in Angelman syndrome
Manoubi W, Mahdouani M, Hmida D, Kdissa A, Rouissi A, Turki I, Gueddiche N, Soyah N, Saad A, Bouwkamp C, Elgersma
Y, Mougou-Zerelli S, Gribaa M

Prospective Study

Benefit in physical function and quality of life to nonsurgical treatment of varicose veins: Pilot study

Kim GM, Kim B, Jang M, Park JH, Bae M, Lee CW, Kim JW, Huh U

525

SYSTEMATIC REVIEWS
Emerging roles of microRNAs as diagnostics and potential therapeutic interest in type 2 diabetes mellitus

Shrivastav D, Singh DD

538

META-ANALYSIS

Impact of body mass index on adverse kidney events in diabetes mellitus patients: A systematic-review
and meta-analysis

Wan JF, Chen Y, Yao TH, Wu YZ, Dai HZ

Jaishideng

» WJCC | https://www.wjgnet.com I January 26,2024 | Volume12 | Issue3



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 12 Number 3 January 26, 2024

551

560

565

575

582

587

596

601

607

616

623

630

637

CASE REPORT

Epithelioid malignant peripheral nerve sheath tumor of the bladder and concomitant urothelial carcinoma:
A case report

Ozden SB, Simsekoglu MF, Sertbudak I, Demirdag C, Gurses I

Simultaneous type III congenital esophageal atresia and patent ductus arteriosus in a low-weight patient:
A case report

Ma YY, Chen JR, Yang SW, Wang SY, Cao X, Wu J

Marginal zone lymphoma with severe rashes: A case report

Bai SJ, Geng Y, Gao YN, Zhang CX, Mi Q, Zhang C, Yang JL, He SJ, Yan ZY, He JX

Inetetamab combined with pyrotinib and chemotherapy in the treatment of breast cancer brain metastasis:
A case report

Dou QQ, Sun TT, Wang GQ, Tong WB

Adult rhabdomyosarcoma combined with acute myeloid leukemia: A case report

Zheng L, Zhang FJ

Special electromyographic features in a child with paramyotonia congenita: A case report and review of
literature

Yi H, Liu CX, Ye SX, Liu YL

Removal of a guide-wire sliding into abdominal cavity via transgastric natural orifice transluminal
endoscopic surgery: A case report

Chen SJ, Zhang DY, Lv YT, Bai FH

Polyneuropathy, organomegaly, endocrinopathy, M-protein, skin changes syndrome with dilated
cardiomyopathy: A case report

LiJR, Feng LY, Li JW, Liao Y, Liu FQ

Ischemic colitis induced by a platelet-raising capsule: A case report

Wang CL, Si ZK, Liu GH, Chen C, Zhao H, Li L

Brain abscess from oral microbiota approached by metagenomic next-generation sequencing: A case report
and review of literature

Zhu XM, Dong CX, Xie L, Liu HX, Hu HQ

Carrimycin in the treatment of acute promyelocytic leukemia combined with pulmonary tuberculosis: A
case report

Yang FY, Shao L, Su J, Zhang ZM

Rare esophageal carcinoma-primary adenoid cystic carcinoma of the esophagus: A case report

Geng LD, Li J, Yuan L, Du XB

Early selective enteral feeding in treatment of acute pancreatitis: A case report

Kashintsev AA, Anisimov SV, Nadeeva A, Proutski V

Jaishiden,

o WICC | https://www.wjgnet.com 1I January 26,2024 | Volume12 | Issue3



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 12 Number 3 January 26, 2024

643 Pathological diagnosis and immunohistochemical analysis of giant retrosternal goiter in the elderly: A case
report

Meng YC, Wu LS, Li N, Li HW, Zhao J, Yan J, Li XQ, Li P, Wei JQ

650 Cerebral syphilitic gumma misdiagnosed as brain abscess: A case report

Mu LK, Cheng LF, Ye J, Zhao MY, Wang JL

657 Primary anaplastic lymphoma kinase-positive large B-cell lymphoma of the left bulbar conjunctiva: A case
report

Guo XH, Li CB, Cao HH, Yang GY

665 Porocarcinoma in a palm reconstructed with a full thickness skin graft: A case report

Lim SB, Kwon KY, Kim H, Lim SY, Koh IC

Boishideng® WJCC | https://www.wjgnet.com I January 26,2024 | Volume12 | Issue3 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 12 Number 3 January 26, 2024

ABOUT COVER

Peer Reviewer of World Journal of Clinical Cases, Kazuhiro Katada, MD, PhD, Assistant Professor, Molecular
Gastroenterology and Hepatology, Graduate School of Medical Science, Kyoto Prefectural University of Medicine,
Kyoto 6028566, Japan. katada@koto.kpu-m.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 abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Reference Citation Analysis, China Science and Technology Journal Database, and Superstar Journals Database.
The 2023 Edition of Journal Citation Reports® cites the 2022 impact factor (IF) for W]CC as 1.1; IF without journal
self cites: 1.1; 5-year IF: 1.3; Journal Citation Indicator: 0.26; Ranking: 133 among 167 journals in medicine, general
and internal; and Quartile category: Q4.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Zi-Hang Xu; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https:/ /www.wijgnet.com/bpg/Gerlnfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16,2013 https:/ /www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https:/ /www.wijgnet.com/bpg/Getlnfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Salim Surani, Jerzy Tadeusz Chudek, George Kontogeorgos, | https://www.wignet.com/bpg/gerinfo/208
Maurizio Serati

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
January 26, 2024 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com https://www.wjgnet.com

63%9@ WJCC | https://www.wjgnet.com IX January 26,2024 | Volume12 | Issue3


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:office@baishideng.com
https://www.wjgnet.com

é) g World Journal of
Clinical Cases

Submit a Manuscript: https:/ /www.f6publishing.com World | Clin Cases 2024 January 26; 12(3): 538-550
DOI: 10.12998 / wjcc.v12.i3.538 ISSN 2307-8960 (online)
META-ANALYSIS

Impact of body mass index on adverse kidney events in diabetes
mellitus patients: A systematic-review and meta-analysis

Jing-Fang Wan, Yan Chen, Tian-Hua Yao, Ya-Zhou Wu, Huan-Zi Dai

Specialty type: Urology &
nephrology

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Eiras S, Spain

Received: October 24, 2023
Peer-review started: October 24,
2023

First decision: November 22, 2023
Revised: December 10, 2023
Accepted: December 28, 2023
Article in press: December 28, 2023
Published online: January 26, 2024

Jaishideng®

Jing-Fang Wan, Department of Nephrology, Army Medical University, Chongqing 400042,
China

Yan Chen, Department of Nephrology, Chongqing Western Hospital, Chongging 400052, China

Tian-Hua Yao, Ya-Zhou Wu, Health Statistics, Army Medical University, Chongqing 400038,
China

Huan-Zi Dai, Department of Nephrology, Daping Hospital, Army Medical University,
Chongqing 400042, China

Corresponding author: Huan-Zi Dai, MD, PhD, Associate Chief Physician, Associate Professor,
Department of Nephrology, Daping Hospital, Army Medical University, No. 10 Daping
Changjiang Zhi Road, Yuzhong District, Chongqing 400042, China. daihzxyz@163.com

Abstract

BACKGROUND

The incidence of chronic kidney disease among patients with diabetes mellitus
(DM) remains a global concern. Long-term obesity is known to possibly influence
the development of type 2 diabetes mellitus. However, no previous meta-analysis
has assessed the effects of body mass index (BMI) on adverse kidney events in
patients with DM.

AIM
To determine the impact of BMI on adverse kidney events in patients with DM.

METHODS

A systematic literature search was performed on the PubMed, ISI Web of Science,
Scopus, Ovid, Google Scholar, EMBASE, and BM]J databases. We included trials
with the following characteristics: (1) Type of study: Prospective, retrospective,
randomized, and non-randomized in design; (2) participants: Restricted to
patients with DM aged 2 18 years; (3) intervention: No intervention; and (4)
kidney adverse events: Onset of diabetic kidney disease [estimated glomerular
filtration rate (eGFR) of < 60 mL/min/1.73 m? and/or microalbuminuria value of
> 30 mg/g Cr], serum creatinine increase of more than double the baseline or end-
stage renal disease (eGFR < 15 mL/min/1.73 m? or dialysis), or death.

RESULTS
Overall, 11 studies involving 801 patients with DM were included. High BMI (= 25
kg/m?) was significantly associated with higher blood pressure (BP) [systolic BP
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by 0.20, 95% confidence interval (CI): 0.15-0.25, P < 0.00001; diastolic BP by 0.21 mmHg, 95%CI: 0.04-0.37, P =
0.010], serum albumin, triglycerides [standard mean difference (SMD) = 0.35, 95%CI: 0.29-0.41, P < 0.00001], low-
density lipoprotein (SMD = 0.12, 95%ClI: 0.04-0.20, P = 0.030), and lower high-density lipoprotein (SMD = -0.36,
95%ClI: -0.51 to -0.21, P < 0.00001) in patients with DM compared with those with low BMIs (< 25 kg/m?). Our
analysis showed that high BMI was associated with a higher risk ratio of adverse kidney events than low BMI (RR:
1.22,95%ClI: 1.01-1.43, P = 0.036).

CONCLUSION
The present analysis suggested that high BMI was a risk factor for adverse kidney events in patients with DM.

Key Words: Obesity; Body mass index; Diabetes mellitus; Adverse kidney events; Systematic-review; Meta-analysis

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The effect of body mass index (BMI) on adverse kidney events in patients with diabetes mellitus (DM) remains
unclear. Our meta-analysis showed that patients with DM with higher BMIs had higher blood pressures and serum albumin
levels, as well as worse lipid profiles. High BMI was found to be a risk factor contributing to adverse kidney events in
patients with DM.

Citation: Wan JF, Chen Y, Yao TH, Wu YZ, Dai HZ. Impact of body mass index on adverse kidney events in diabetes mellitus
patients: A systematic-review and meta-analysis. World J Clin Cases 2024; 12(3): 538-550

URL: https://www.wjgnet.com/2307-8960/full/v12/i3/538.htm

DOI: https://dx.doi.org/10.12998/wjcc.v12.i3.538

INTRODUCTION

According to the 2020 Hemodialysis Annual Report[1], approximately 700,000 patients with end-stage renal disease
(ESRD) require maintenance hemodialysis. The incidence of chronic kidney disease (CKD) among patients with diabetes
mellitus (DM) was noted to be as high as 64.0 cases per 1000 person-years (95%CI, 62.2-65.9)[2].

Patients with DM and CKD have a substantially increased risk of all-cause mortality, cardiovascular mortality, and
ESRDI3]. Obesity is a major contributor to the development of diabetes[4]. A historical cohort study[5] showed that a
higher baseline body mass index (BMI) was an independent predictor of ESRD when compared to individuals with
normal weight in the normal range (BMI: 18.5-24.9 kg/m?), and the adjusted relative risk of ESRD was 1.87 (95%ClI,
1.64-2.14) for those who were overweight (BMI: 25-29.9 kg/m?). Long-term obesity has the potential to influence the
development of type 2 diabetes mellitus and has significant effects on the kidneys that can include changes to intraglom-
erular hemodynamics, increased sympathetic activity, hypertension, systemic inflammation, endothelial dysfunction,
expression of growth factors, and compression associated with visceral adiposity[6-8].

Some studies have found that obesity and DM exert a synergic effect on decreases in estimated glomerular filtration
rate (eGFR)[5,9-11]. However, the influence of BMI on adverse kidney events in patients with DM remains unclear, and
some studies have shown that BMI is positively correlated with diabetic kidney disease (DKD)[12-14]. Obesity has also
been associated with an increased risk of decreased renal function in patients with DM[15-17]. Other studies have
suggested that BMI is a protective factor against renal function deterioration[18-21] or that declines in renal parameters
are not influenced by BMI[22,23].

To the best of our knowledge, no previous meta-analysis has evaluated the effects of BMI on adverse kidney events in
patients with DM. Therefore, this study aimed to evaluate the effects of BMI on adverse kidney events in patients with
DM.

MATERIALS AND METHODS

Literature search

This meta-analysis was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA) guidelines[24]. Two reviewers independently identified relevant studies in the PubMed, ISI Web of
Science, Scopus, Ovid, Google Scholar, EMBASE, and BM] databases from their respective inceptions until December
2022. We restricted the included studies to those published in English. The following terms were used in our search:
diabetes mellitus, diabetic kidney disease, diabetic nephropathy, DM, BMI, obesity, excessive body weight, overweight,
and underweight.
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Study selection

We included trials with the following characteristics: (1) Type of study: Prospective, retrospective, randomized, and non-
randomized in design; (2) participants: restricted to patients with DM aged 2 18 years; (3) intervention: No intervention;
and (4) kidney adverse events: Onset of (DKD; eGFR of < 60 mL/min/1.73 m? and/or microalbuminuria value of > 30
mg/g. Cr), serum creatinine increase of more than double from baseline levels, ESRD (eGFR < 15 mL/min/1.73 m? or
need for dialysis), or death. Studies were excluded if: (1) They involved particular niche-group populations, such as
pregnant or lactating women; (2) they were meta-analyses, case studies, duplicates, repetitive results, or reviews; or (3)
they were preclinical studies that used animal models. The following data were extracted: The study characteristics,
baseline data, clinical comorbidities, and clinical outcomes.

BMI classifications

Various BMI classifications were observed in the selected studies. According to the World Health Organization, BMI
values of > 30, 25-30, and < 25 kg/m? have been defined in the Western population as obesity, overweight, and normal,
respectively. In the Asian population, the recommended cut-off values of BMI corresponding to these three categories are
> 25, 23-25, and < 23 kg/m? Because of the variations in BMI classifications used in the studies we included, we
simplified these classifications to = 25 kg/m? or < 25 kg/m? to define high and low BMI, respectively.

Study quality assessment

We evaluated the quality of the cohort studies using the Newcastle-Ottawa Scale (NOS)[25]. The NOS evaluates the
quality of articles using three levels, with eight items. The three major aspects include the selection of study groups, the
comparability of the groups, and the ascertainment of either the exposure or outcome of interest for case-control or cohort
studies. A star rating system was used to assess the quality of the literature through a semi-quantitative principle, with
the highest score being nine stars.

The reliability of the eligible studies was assessed using the quality assessment forms recommended by the United
States Agency for Healthcare Research and Quality[26]. This checklist comprises 11 items. Each item was coded with a
“yes/no/unclear”: “no” or “unclear” was scored “0,” and “yes” was scored “1.” Quality scoring was performed out of 11,
with scores of 8-11, 4-7, and < 3 indicating high, medium, and low quality, respectively.

Quality assessments demonstrated moderate to high quality for all included studies (Supplementary Tables 1 and 2).

Statistical analysis

Between-study heterogeneity was estimated using Cochran’s Chi-squared (y?)-based Q statistical test and the I-squared
(P) statistic. Values of 25%, 50%, and 75% corresponded to the cut-off points for low, moderate, and high degrees of
heterogeneity, respectively. Once high heterogeneity was confirmed, a random-effects model was adopted, or a subgroup
analysis was conducted; otherwise, a fixed-effects model was used. A pooled analysis of categorical data was performed
using the Mantel-Haenszel model, and odds ratios (ORs) with 95%Cls were reported. Our pooled analysis of continuous
data was performed using the inverse variance (I-V) model and was reported as the weighted mean difference or
standardized mean difference (SMD) at the 95%CI. ORs were converted to risk ratios (RRs)[27], which were presumed to
be equivalent to hazard ratios. Statistical significance was set at two-tailed P values of < 0.05. As there were < 10 meta-
analyses for each result in this study, Egger’s test was used to assess the possibility of publication bias. To exclude the
possibility that one particular study exerted an excessive influence on the heterogeneity of the overall results, we
conducted a sensitivity analysis by omitting one study at a time and reanalyzing the data to assess the corresponding
change in effect size. All analyses were conducted using STATA (version 17, Stata Corporation, LLC, TX, United States)
and RevMan Review Manager (version 5.4.1, The Cochrane Collaboration, Oxford, United Kingdom) softwares.

RESULTS

Flowchart of article selection and quality assessments

A flowchart of the article selection process is shown in Figure 1. We identified 889 articles through a literature search.
After excluding systematic reviews and duplicate publications, as well as after reviewing the titles and abstracts, 18
studies remained. We further examined the full texts of these 18 studies and excluded incomplete data or data that could
not be obtained through calculations. Ultimately, 11 studies[12,13,15-23] were included in our meta-analysis.

Study characteristics

The included studies are summarized in Table 1. They were published between 1999 and 2022; of the 11 single-center
studies, 5 were prospective, and 6 were retrospective. Data from 8011 patients were included, and the sample size varied
from 49 (in the study by Kanauchi et al[21]) to 3224 (in the study by Zhang et al[13]). Three studies reported renal
outcomes[19,22,23], one study evaluated mortality rates and renal endpoints[18], six studies included Asian Pacific
populations [Chinese (n = 3)[13,18,19], Japanese (n = 2)[12,21], and Korean (n = 1)[17]], whereas five included Afro-
European populations (African (n = 1)[22], Dutch (n = 1)[20], German (n = 1)[14], British (n = 1)[23], and French (n = 1)
[16].

Meta-analysis of baseline characteristics

The results of our pooled analysis revealed a significant positive association between high BMI and the incidence of
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Huang etal Bentata et al Drionetal Hauptetal Mohsenetal Zhang etal - Kanauchiet . Belhatem et
Ref. g Chen et al[19], 2013 P g Nakanishi et al[12], 2019 Kim et al[17], 2021
[18], 2014  [22], 2014 [20,2011  [14],1999  [23],2012  [13],2019 al[21], 2003 al[16], 2015
Country Chinese African Chinese Dutchman Germany British Chinese Japanese Japanese Korean France
Study design  Prospective Prospective Retrospective Retrospective  Prospective  Prospective Retrospective ~ Retrospective Retrospective ~ Prospective Retrospective
Institution Single-center  Single-center Single-center Single-center  Single-center Single-center  Single-center Single-center Single-center  Single-center Single-center
BMI 18.5-22.9:23-  18.5-24.9: <25:25-28: 228 18-24.9: 25- < 25:25-30: <30:230 <21.62: Controlled HbAlc non- <25:>25 <23:23-25:225 < 25:25-30:
Categories 24.9:225 25-29.9: 230 29.9:230 30-35: > 35 21.62-23.50: overweight BMI < 25: 30-40: > 40
Reported 23.51-25.16: controlled HbAlc
25.17-27.33: >  overweight BMI > 25):
27.33 UNCONTROLLEd HbAlc
non-overweight BMI < 25:
uncontrolled HbAlc
overweight BMI > 25
BMI Groups 18.5-25: 225  18.5-25:225 <25:225 18-25: 225 <25:225 <30:230 <2517:225.17 <25:225 <25:225 <25:225 <25:225
Patient characteristics by BMI groups
Sample size 105 292 264 844 698 229 3224 2306 49 1060 855
Age (yr) 6198 £9.27:  61.00 +11.00: 5410 £9.34: 53.63 + 61.84+18.64: 46.00+8.40:  71.00 +9.90: 60.72 +£1.98: 64.2+10.4:57.4+12.9 55.7+9.0:53.2 56.48 +£8.44:54.10 £ 60 +12: 60.22
60.60 £10.37  59.15+9.28 8.81 63.18+1229 4511+893  68.00 £9.40 62.18 +11.16 +9.1 8.70 +10.03
Gender (Male  0.6476 0.3801 0.5833 0.5403 0.692 0.655 0.507 0.6015 0.673 0.4557 0.6023
%)
BMI value 2253+1.36:  23.06 + 1.68: 22,60 £ 1.59:2844+  23.00 +£1.49: 25.90 + 2.60: 21.70 +£2.30: 28.70 + 3.40 21.70 £ 2.50: 22.65+1.83:294+27  22.70+2.00:
2276+209  3.19+397 2.79 30.58.00 + 35.00 +4.90 27.50 +2.30 3221+5.88
54.76
RAS 51:53:00 64:217 NR NR NR NR 216:243 NR NR NR NR
Hypertension  50:51:00 NR NR NR NR NR 1130:946 NR NR 370:344 NR
Follow-up (m) 24 40.51 £ 14.00: The median follow-up NR NR 31.00 £19.50: NR NR NR NR NR
4485+11.21 time was 39.0 Omonths 31.00 +19.40
(range 0-87.00)
Baseline renal characteristics
Serum 0.95 £ 0.43: NR 239+£227:1.72+1.76  0.89+0.23: 0.8+0.2:0.85 NR 0.69£0.21: 0.73 0.74 £0.28: 0.62 £ 0.15 NR NR 0.89 £0.25:
creatinine 2.03 £0.47 0.94£0.27 +0.34 +0.26 0.92 £0.32
(mg/dL)
eGFR 38.83+£8.36:  85.59 +40.93: 81.60 £51.00: 111.92+ NR NR NR 114.01 £36.71: NR 108.00 £41.00: 74.93 £12.41:70.50+  87.00+9:
(ml/min/1.73 3833+9.34  80.67 £38.19 60.52 104.35 £ 35.08 134.00 £37.00  13.00 83.89 £30.48
m?)
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Proteinuria

290 +2.35

Follow-up end Serum
kidney adverse creatinine >

events 2-fold vs
Baseline,
Dialysis, or
Death

The risk of

kidney adverse

events

Daily urinary
protein (g/24
h): 3.09 £ 2.62:

Urine protein Albumin (mg Urine protein

excretion (g/24 h): 3.19 in 24-h (g/24h): 72
+ 2.19:3.02+2.55 urine): 64.4 £ (30-266): 67
294.9:170.69 (30-210)
+776
ESRD. ESRD ESRD. ESRD was NR NR Deceased or NR eGFR of <30 mL/min/1.73 NR
was defined by  defined as the commenced m? and/ or microalbu-
eGFR <15 requirement for on renal minuria value of > 30
ml/min/1.73 m?> permanent renal replacement mg/gCr
and/or initiation replacement therapy therapy
of dialysis. or serum creatinine
exceeding 6.0 mg/dL
for more than 1 mo
without other causes
of renal dysfunction
RR: 2.88 (95%Cl: 1.24- RR: 1.26 OR: 1.32 HR: 1.03 (95%CI: 1.01-1.07)
6.66) (95%CL: 0.72-  (95%CI: 1.00- 2.04)

2.22) 1.71)

eGFR < 60
mL/min/1.73 m?, or
albumin/ creatinine
ratio in spot urine of
30-300 mg/g

OR: 1.40 (95%ClI: 1.08-

NR

OR: 1.34
(95%CI: 1.03-

1.43)

BMI: Body mass index; HbAlc: Glycated hemoglobin; RAS: Renin-angiotensin system blockers; eGFR: Estimated glomerular filtration rate; ESRD: End stage renal disease; RR: Relative risk; HR: Hazard ratio; OR: Odds ratio; CI:

Confidence interval.
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hypertension (OR: 1.640, 95%CI: 1.17-2.29, P = 0.004; I* = 68%; Supplementary Figure 1A)[13,17,18], without publication
bias (P = 0.378, Egger). High-BMI patients with DM were also associated with a low prevalence of Renin-angiotensin
system blockers (RAS) (OR: 0.690, 95%CI: 0.57-0.84, P = 0.0002; I* = 0%; Supplementary Figure 1B)[13,18,22], without
publication bias (P = 0.178, Egger). Using the random-effects model, we found a higher proportion of males in the high
BMI group (OR: 1.33, 95%CI: 1.10-1. 61, P < 0.003), without publication bias (P = 0.087, Egger), but with higher hetero-
geneity (P = 0.0003, I> = 70%; Supplementary Figure 1C). The study by Haupt et al[14] contributed to most of the hetero-
geneity. Compared to patients with low BMlIs, high-BMI patients showed significantly higher systolic blood pressure
(SBP) levels, by 0.20 mmHg (SMD: 0.20, 95%CI: 0.15-0.25, P < 0.00001; I* = 0%; P = 0.895, Egger; Supple-
mentary Figure 1D) and diastolic blood pressure (DBP), by 0.21 mmHg (SMD: 0.21, 95%CI: 0.04-0.37, P = 0.010; I* = 85%;
P = 0.858, Egger; Supplementary Figure 1E)[12,13,16,21-23]. When we excluded the study by Zhang et al[13], the hetero-
geneity decreased significantly (rate of hypertension I From 68% to 0%, DBP I*: From 84% to 55%). We observed
significantly higher serum albumin and lower serum uric acid levels in high-BMI patients with DM[13,19], although the
data for this came from just two studies. The results revealed no significant differences in terms of hemoglobin A1C
(HbAlc; SMD: 0.06, 95%CI: -0.11-0.23, P = 0.46; I* = 92%)[12-14,16-23], hemoglobin[18,22]and age (SMD: -0.15, 95%Cl:
-0.33-0.04, P = 0.12; I* = 93%)[12-14,16-23] between the two groups, without publication bias (HbAlc: P = 0.689, Egger;
age: P =0.492, Egger). The meta-analysis was performed using a random-effects model.

Our meta-analysis showed no significant increases in cholesterol levels in the high BMI group (SMD = 0.07, 95%Cl:
-0.13-0.26, P = 0.500; I> = 89%[12,14,16-18,22,23]; Supplementary Figure 2A), without publication bias (P = 0.658, Egger).
Lower heterogeneity values (I* = 69%, P = 0.007) were found when the study by Kim et al[17] was excluded. We found
significantly higher levels of triglycerides (TGs; SMD = 0.35, 95%CI: 0.29-0.41, P < 0.00001; I* = 42%([12,14,16-18,22];
Supplementary Figure 2B) and low-density lipoprotein (LDL) (SMD = 0.12, 95%CI: 0.04-0.20, P = 0.030; I* = 43%[14,16-18,
22]; Supplementary Figure 2C) in the high BMI group. Publication bias in terms of TG levels was not detected by Egger’s
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Table 2 Subgroup analyses of serum creatinine and estimated glomerular filtration rate due to body mass index

Serum creatinine eGFR

Subgrouped By No. of trials SMD  95%Cl Pvalue P (%) P for heterogeneity By No. of trials SMD  95%ClI Pvalue P (%) P for heterogeneity
Country

Asian 4 008 041 026 066 8460  <0.001 6 001 024 023 09 90 < 0.00001
European 3 015 006 025  <0.001 0.00 0.71 1 011 028 006 012 - -

Age

<60 3 018 059 024 041 8340  <0.001 3 032 08 021 023 9050  <0.001

> 60 4 017 011 023 <0.001 0.00 0.86 4 027 019 035  <0.001 2200 028
Subject type

Retrospective 5 002 016 020 081 0.80 <0.001 5 001 029 027 092 0.92 <0.001
Prospective 2 016 001 033 006 0.00 0.93 2 010 006 026 020 0.00 0.80

Sample size
<500 3 -0.20 -0.57 018 031 0.65 0.06 4 -0.22 -0.63 018  0.28 86.20 <0.001

> 500 4 0.17 0.11 0.22 <0.001 0.00 0.86 3 0.28 0.21 0.36 <0.001 21.70 0.28

eGFR: Estimated glomerular filtration rate; BMI: Body mass index; SMD: Standard mean deviation; CI: Confidence interval.

test (P = 0.337), although publication bias was observed (P = 0.001, Egger) for LDL, suggesting that the sample sizes of the
included studies were not well balanced and that the varying BMI grouping methods used may have been the most
responsible for the publication bias. High BMI was associated with lower baseline levels of high-density lipoprotein
(HDL) (SMD = -0.36, 95%CI: -0.51 to -0.21, P < 0.00001; Supplementary Figure 2D), with high heterogeneity (I =79%, P =
0.0002)[12,14,16-18,22]. The study by Kim et al[17] contributed to most of the heterogeneity, but we found no noticeable
publication bias (P = 0.920, Egger).

Meta-analysis of baseline renal characteristics

The association between BMI and urine protein level was reported in four studies. Two assessed 24-h proteinuria[18,19],
and two measured 24-h urinary albumin[14,21]. No significant increase in urine protein levels was found in the high BMI
group via random effects analyses. There was also no significant difference in baseline serum creatinine levels (SMD: 0.07,
95%CI -0.06-0.20, P = 0.310; I? = 70%; Figure 2A)[13,14,16,18-21], without publication bias (P = 0.141, Egger). Our
subgroup analysis showed that the serum creatinine levels in the high BMI group were significantly higher compared to
those of the low BMI group in the European population for those aged > 60 (sample size > 500; Table 2). When the study
by Chen et al[19] was excluded, heterogeneity decreased significantly (I* = 6%, P = 0.380).
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Figure 1 Flowchart detailing the literature search and screening strategy for this study.

No significant difference was found in baseline eGFR between the two groups (SMD = -0.03, 95%CI: -0.23-0.18, P =
0.800; I* = 89%; Figure 2B)[13,16-19,21,22], with no significant publication bias (P = 0.085, Egger). The study by Chen et al
[19] contributed the greatest source of heterogeneity; when this article was removed, the heterogeneity decreased
significantly (I* = 68%, P = 0.009). Our results showed a significant decrease in eGFR in our subgroup analysis based on
age > 60 and study sample size > 500 in the high BMI group (Table 2).

Meta-analysis of follow-up kidney adverse events

Six of the included studies reported adverse kidney events, but each reported different endpoints, and the definitions of
these endpoints were inconsistent[12,17-19,22,23]. These endpoints were combined to perform a meta-analysis. The
random-effects model was used owing to the obvious heterogeneity (I> = 64%, P = 0.02). No significant difference was
found between the two groups in terms of adverse kidney events (OR: 0.86, 95%CI: 0.70-1.05, P = 0.132; Figure 3A)[19,22,
23], without publication bias (P = 0.389, Egger). The study by Chen et al[19] was found to be the most significant source of
heterogeneity, and six of the studies[12,13,16,17,19,23] evaluated the risk of adverse kidney events. Various statistical
indicators were pooled in this meta-analysis. The ORs and RRs were combined, which resulted in our meta-analysis
suggesting that high BMI was associated with a higher RR than lower BMI (RR: 1.22, 95%CI: 1.01-1.43, P = 0.036;
Figure 3B), without publication bias (P = 0.389, Egger).

DISCUSSION

Main findings

To the best of our knowledge, this is the first meta-analysis to assess the role that BMI plays in the renal prognoses of
patients with DM. Our analysis showed that the Serum creatinine of the high BMI group was significantly higher in the
older European population. Compared with patients with low BMIs, those with high BMIs showed significantly higher
levels of blood pressure (BP), serum albumin, TG, LDL, and significantly lower levels of HDL. High BMI was also
associated with higher RR in adverse kidney events. These results have important clinical implications for intervention
and risk stratification.

Mechanisms behind BMI leading to adverse kidney events

Obesity is a global issue. According to an international epidemiologic study[28], the global prevalence of obesity will
reach 18% in men and surpass 21% in women by 2025. Obesity is regarded as an overnutrition-induced state, with
hypertension and diabetes representing its three most common comorbidities. We found higher levels of serum albumin
and BP and rate of male sex in patients with DM with higher BMIs. These findings are consistent with those of other
studies[29,30].
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Figure 2 Forest plots of the baseline characteristics. A: Serum creatinine; B: Estimation of glomerular filtration rate. BMI: Body mass index; ClI: Confidence interval.
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Obesity and DM lead to elevated serum uric acid levels[31], and we observed lower serum uric acid levels in patients
with DM with higher BMIs; however, the data supporting this notion were provided by only two studies. Thus, more
well-designed studies with larger sample sizes are warranted to confirm the relationship between BMI and serum uric
acid levels in patients with DM. High BMI in patients with DM was associated with a low rate of RAS use; however, only
three articles provided limited data on this matter. Therefore, more evidence is necessary to draw a clear relationship
between RAS, BMI, and adverse kidney events in patients with DM.
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Figure 3 Forest plots of the kidney adverse events. A: The incidence rate of kidney adverse events; B: The risk of kidney adverse events. OR: Odds ratio;
RR: Relative risk; Cl: Confidence interval.

Owing to factors such as ethnic differences and dietary habits, the median BMI is higher in the European population
than in Asian ones[13,23,32]. For example, the rate of high BMI (= 25 kg/m?) varies from 34.7% in Japan[21] to 71.21% in
the Netherlands[20]. BMI is associated with new-onset CKD, CKD progression, and end-stage renal failure[33]. Kidney
complications are highly prevalent in patients with DMJ8]. The results of our study were similar to those of previous
ones, with the scores of the high-BMI group being significantly higher in the European population aged > 60 years
(sample size > 500). Obesity is the main cause of the worldwide DM epidemic[34]. Studies have found that both DM and
obesity may play key roles in the pathophysiology of CKD[32,35]. However, other studies have suggested that BMI is a
renal protective factor in patients with DM[18-21]. Our study has answered this question by demonstrating that high BMI
is associated with a higher RR of adverse kidney events than lower BMI (RR: 1.22, 95%CI: 1.01-1.43, P = 0.036).

Hypertension was found to be the most common comorbidity associated with obesity in patients with DM. Our study
showed that high BMI was associated with significantly higher levels of BP (SBP by 0.20, 95%CI: 0.15-0.25, P < 0.00001;
DBP by 0.21 mmHg, 95%ClI: 0.04-0.37, P = 0.01). Tightening of the afferent arterioles in patients with hypertension may
cause partial ischemia of the glomerulus with varying degrees of capillary collapse and tuft retraction; however, the
ischemic glomerulosclerosis and nephron loss that occur over time are usually not sufficient to result in ESRD[36].
Patients with hypertension progress to ESRD at a faster speed if their conditions are further complicated by obesity and
DM[37].

Obesity and DM are also the most common causes of dyslipidemia[38-40], and our findings support this notion as well.
Abnormal lipid homeostasis (biosynthesis, lipid transport, and degradation) was observed at a higher prevalence in
patients with both obesity and DM[41], likely because these conditions produce local inflammation and oxidative stress
that promote atherogenicity and the progression of kidney damage[42].

Relationship between BMI and adverse kidney events in diabetic and non-diabetic nephropathy

Two articles reported on adverse kidney events in patients with diabetic nephropathy (DN), but their results regarding
the role of BMI were conflicting. Chen et al[19] reported that the lean phenotype (BMI < 25 kg/m?) was associated with
the development of ESRD, particularly in the later stages, while Bentata et al[22] claimed that eGFR declines observed in
patients with DN are not directly influenced by BMI. Thus, we did not examine the relationship between BMI and the
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development of CKD in this study owing to a lack of sufficient usable data.

Limitations

Our study has a few limitations worth noting. First, varying classifications of BMI were observed among the selected
studies. Therefore, we divided the participants into high- and low-BMI groups according to a cut-off value of 25 kg/m?.
Second, we did not account for changes in BMI values during follow-ups, which may have influenced occurrences of
adverse kidney events. Third, the use of varying eGFR calculation formulas means that final eGFR results may not always
reflect actual renal status. Drion et al[20] found that all equations used to predict renal function (including the
Modification of Diet in Renal Disease formula and the Chronic Kidney Disease Epidemiology Collaboration equation) are
biased when used in populations with DM who are overweight or obese but have preserved renal function. In these
cases, the Cockcroft-Gault equation provides the best estimate of kidney function. Fourth, most of the included studies
did not report renal endpoint events or mortality; therefore, we could not exclude the potential effects of survival bias
and competing risks. Finally, high-quality and rigorously controlled observational studies were lacking from our pool of
studies; currently, evidence to conclusively evaluate the effects of BMI on the long-term outcomes of patients with DM is
insufficient.

CONCLUSION

Patients with DM and higher BMIs had higher BP and serum albumin levels, as well as worse lipid profiles. We
demonstrated that high BMI was a risk factor that contributed to the development of adverse kidney events in patients
with DM. Further studies that focus on the optimal weight range for patients with DM would be beneficial to this field of
study.

ARTICLE HIGHLIGHTS

Research background
Obesity and diabetes are global public health concerns. Poor control of weight or blood sugar may lead to damage to
multiple organs, including the kidneys.

Research motivation
The effect of obesity on adverse renal effects in patients with diabetes remains unclear.

Research objectives
This study aimed to explore the impact of body mass index (BMI) on adverse kidney events in patients with diabetes
mellitus (DM).

Research methods

A systematic literature search was performed of the PubMed, ISI Web of Science, Scopus, Ovid, Google Scholar,
EMBASE, and BM] databases. We included trials with the following characteristics: (1) Type of study: Prospective,
retrospective, randomized, and non-randomized in design; (2) participants: Restricted to patients with DM aged > 18
years; (3) intervention: No intervention; (4) kidney adverse events: onset of diabetic kidney disease [estimated glomerular
filtration rate (eGFR) of < 60 mL/min/1.73 m? and/or microalbuminuria value of 2 30 mg/g Cr], serum creatinine
increase of more than double the baseline or end stage renal disease (eGFR < 15 mL/min/1.73 m? or dialysis), or death.

Research results

High BMI (= 25 kg/m?) was significantly associated with higher blood pressure, serum albumin, triglycerides, low-
density lipoprotein cholesterol, and lower high-density lipoprotein cholesterol levels in patients with DM than in those
with low BMIs (< 25 kg/m?). Our analysis showed that a high BMI was associated with a higher risk ratio of adverse
kidney events than a low BMI.

Research conclusions
High BMI was identified as a risk factor contributing to adverse kidney events in patients with DM.

Research perspectives
A larger sample size and higher quality studies are warranted to corroborate the findings of this meta-analysis, and
future studies focusing on the optimal weight range for patients with DM would also be beneficial.
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