
World Journal of
Diabetes

ISSN 1948-9358 (online)

World J Diabetes  2022 June 15; 13(6): 422-470

Published by Baishideng Publishing Group Inc



WJD https://www.wjgnet.com I June 15, 2022 Volume 13 Issue 6

World Journal of 

DiabetesW J D
Contents Monthly Volume 13 Number 6 June 15, 2022

EVIDENCE REVIEW

Impact of stopping smoking on metabolic parameters in diabetes mellitus: A scoping review422

Walicka M, Russo C, Baxter M, John I, Caci G, Polosa R

ORIGINAL ARTICLE

Basic Study

Investigating the specificity of endothelin-traps as a potential therapeutic tool for endothelin-1 related 
disorders

434

Jain A, Bozovicar K, Mehrotra V, Bratkovic T, Johnson MH, Jha I

Preparation and hypoglycemic effects of chromium- and zinc-rich Acetobacter aceti442

Huang YY, Qin XK, Dai YY, Huang L, Huang GR, Qin YC, Wei X, Huang YQ

Retrospective Study

Immediate-release tofacitinib reduces insulin resistance in non-diabetic active rheumatoid arthritis 
patients: A single-center retrospective study

454

Wang CR, Tsai HW

LETTER TO THE EDITOR

Relook at DPP-4 inhibitors in the era of SGLT-2 inhibitors466

Singh AK, Singh R



WJD https://www.wjgnet.com II June 15, 2022 Volume 13 Issue 6

World Journal of Diabetes
Contents

Monthly Volume 13 Number 6 June 15, 2022

ABOUT COVER

Associate Editor of World Journal of Diabetes, Mohamed A Haidara, PhD, Professor, Department of Physiology, Kasr 
Al Aini Faculty of Medicine, Cairo University, Cairo 12613, Egypt. haidaram@cu.edu.eg

AIMS AND SCOPE

The primary aim of World Journal of Diabetes (WJD, World J Diabetes) is to provide scholars and readers from various 
fields of diabetes with a platform to publish high-quality basic and clinical research articles and communicate their 
research findings online. 
  WJD mainly publishes articles reporting research results and findings obtained in the field of diabetes and 
covering a wide range of topics including risk factors for diabetes, diabetes complications, experimental diabetes 
mellitus, type 1 diabetes mellitus, type 2 diabetes mellitus, gestational diabetes, diabetic angiopathies, diabetic 
cardiomyopathies, diabetic coma, diabetic ketoacidosis, diabetic nephropathies, diabetic neuropathies, Donohue 
syndrome, fetal macrosomia, and prediabetic state.

INDEXING/ABSTRACTING

The WJD is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, and PubMed Central. The 
2021 Edition of Journal Citation Reports® cites the 2020 impact factor (IF) for WJD as 3.763; IF without journal self 
cites: 3.684; 5-year IF: 7.348; Journal Citation Indicator: 0.64; Ranking: 80 among 145 journals in endocrinology and 
metabolism; and Quartile category: Q3. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yu-Xi Chen; Production Department Director: Xu Guo; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-9358 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

June 15, 2010 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Lu Cai, Md. Shahidul Islam, Jian-Bo Xiao, Michael Horowitz https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-9358/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

June 15, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

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

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-9358/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


WJD https://www.wjgnet.com 466 June 15, 2022 Volume 13 Issue 6

World Journal of 

DiabetesW J D
Submit a Manuscript: https://www.f6publishing.com World J Diabetes 2022 June 15; 13(6): 466-470

DOI: 10.4239/wjd.v13.i6.466 ISSN 1948-9358 (online)

LETTER TO THE EDITOR

Relook at DPP-4 inhibitors in the era of SGLT-2 inhibitors

Awadhesh Kumar Singh, Ritu Singh

Specialty type: Endocrinology and 
metabolism

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): B, B 
Grade C (Good): 0 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Li SY, China; tong 
WN, China 
A-Editor: Lin FY, China

Received: March 7, 2022 
Peer-review started: March 7, 2022 
First decision: April 17, 2022 
Revised: April 19, 2022 
Accepted: May 21, 2022 
Article in press: May 21, 2022 
Published online: June 15, 2022

Awadhesh Kumar Singh, Ritu Singh, Department of Diabetes & Endocrinology, G.D Hospital & 
Diabetes Institute, Kolkata 700013, West Bengal, India

Corresponding author: Awadhesh Kumar Singh, MBBS, MD, DM, Consultant Physician-
Scientist, Intermediate Editor, Senior Postdoctoral Fellow, Senior Researcher, Department of 
Diabetes & Endocrinology, G.D Hospital & Diabetes Institute, 133A, Lenin Sarani, Kolkata 
700013, West Bengal, India. draksingh_2001@yahoo.com

Abstract
SGLT-2 inhibitors (SGLT-2Is) have significantly improved cardio-renal outcomes 
and are preferred agents in people with cardiovascular diseases, heart failure, and 
diabetic kidney disease. Similarly, GLP-1 receptor agonists (GLP-1RAs) have 
significantly improved atherosclerotic cardiovascular outcomes. To this end, DPP-
4 inhibitors (DPP-4Is) are cardiac-neutral drugs. While long-acting GLP-1RAs 
have shown a favorable HbA1c lowering compared to DPP-4Is, there is no 
clinically meaningful HbA1c lowering difference between SGLT-2Is vs DPP-4Is. 
Moreover, the glucose-lowering potential of SGLT-2Is gets compromised with a 
progressive decline in renal functions, unlike DPP-4Is. Furthermore, the HbA1c 
lowering potential of DPP-4Is is favorable in people with T2DM having a modest 
baseline HbA1c (8.0%-8.5%) compared with SGLT-2Is which lowers HbA1c larger 
in a background of higher baseline HbA1c (> 8.5%-9.0%). These findings suggest 
that the role of DPP-4Is in the management of type 2 diabetes mellitus cannot be 
completely ignored even in the era of SGLT-2Is.

Key Words: DPP-4 inhibitors; SGLT-2 inhibitors; GLP-1 receptor agonists; Cardiovascular 
outcomes; Renal outcomes

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Despite the newer anti-diabetic agents such as SGLT-2 inhibitors (SGLT-2Is) 
and GLP-1 receptor agonists have taken  the center stage in the management of type 2 
diabetes mellitus due to additional cardiac and renal benefits, the role of DPP-4 
inhibitors (DPP-4Is) cannot be undermined. HbA1c lowering potential of DPP-4Is are 
nearly similar to SGLT-2Is and surprisingly larger in a background of modest baseline 
HbA1c compared with SGLT-2Is. Moreover, the HbA1c lowering abilities of SGLT-2Is 
are compromised with declining renal function while DPP-4Is reduce HbA1c favorably 
in people with chronic kidney disease regardless of impaired kidney functions.
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TO THE EDITOR
We read with interest a minireview by Florentin et al[1] putting their arguments in favor of DPP-4 
inhibitors (DPP-4Is) as a second-line drug after metformin in people with type 2 diabetes mellitus 
(T2DM) in particular who are elderly and have chronic kidney disease (CKD) stage 3A or lower. This 
wonderfully written minireview discusses the role of DPP-4Is in the era of two other novel anti-diabetic 
agents such as SGLT-2 inhibitors (SGLT-2Is) and GLP-1 receptor agonists (GLP-1RAs) that have shown 
a remarkably beneficial effect on cardiovascular (CV) and renal endpoints making them an ideal second 
or arguably even first-line drug in people with T2DM having established CV disease (CVD), heart 
failure (HF) and CKD. While authors have discussed the pharmacological differences amongst different 
DPP-4Is and put a perspective on the CV outcome trials in the era of SGLT-2Is and GLP-1RAs, few vital 
details seem to be missing and some of the statements appear rather ambiguous that need clarification. 
The most important area that is surprisingly missing in this review is the efficacy comparison between 
DPP-4Is vs SGLT-2Is or GLP-1RAs. Expectedly, the HbA1c lowering effect of DPP-4Is would be inferior 
to GLP-1RAs owing to their mechanism of action that causes a physiological vs pharmacological rise of 
GLP-1 respectively and indeed, several head-to-head studies of long-acting GLP-1RAs have shown a 
superior HbA1c lowering beside a significant reduction in weight and systolic blood pressure (SBP) 
when compared with DPP-4Is. However, the HbA1c lowering effect of DPP-4Is is not clinically 
meaningful different from SGLT-2Is. To this end, several studies have evaluated the HbA1c lowering 
effect of SGLT-2Is vs DPP4Is in the past decade[2-8]. Although in most of these SGLT-2Is head-to-head 
studies with DPP-4Is, HbA1c reduction was similar between the two drug classes; DPP-4Is were used as 
an open-label active comparator arm only for exploratory analysis. One study that compared 
empagliflozin 10 and 25 mg with 100 mg sitagliptin as an active comparator in a double-blind 
randomized fashion found no difference in HbA1c lowering[3]. However, two studies that compared 
canagliflozin 100 and 300 mg with sitagliptin 100 mg as an active comparator in a double-blind 
randomized fashion, found 300 mg canagliflozin to be superior to 100 mg sitagliptin in HbA1c lowering, 
though no difference was noted with 100 mg canagliflozin (Table 1)[6,7]. Meta-analyses that compared 
HbA1c lowering with DPP-4Is vs SGLT-2Is yielded discordant results[9-12]. While some found no 
difference in HbA1c lowering, others showed a small but significant HbA1c lowering with SGLT-2Is 
compared to DPP-4Is (Table 1). Notably, weight and SBP reduction were consistently superior with 
SGLT-2I vs DPP-4I in all these head-to-head studies including meta-analyses. Another interesting piece 
of missing information that needs discussion is the differential HbA1c lowering effect of DPP-4Is vs. 
SGLT-2Is stratified on baseline HbA1c. While the SGLT-2Is appear to lower the HbA1c more favorably 
compared with DPP-4Is in the background of higher baseline value (HbA1c 8.5%-9.0%), DPP-4Is 
lowered HbA1c more favorably compared with SGLT-2I in people having a modest baseline HbA1c 
value (< 8%-8.5%) (Table 1)[13-15]. This finding suggests DPP-4Is may have a favorable effect on HbA1c 
lowering compared to SGLT-2Is in people with T2DM having a modest baseline HbA1c, in absence of 
high CV risk. Although a reduction in HbA1c is always larger when baseline HbA1c is high, we do not 
know exactly why DPP-4Is reduce HbA1c larger compared to the SGLT-2Is when the baseline value is 
modest. Since SGLT-2Is HbA1c lowering ability is dependent on the renal threshold of glucose excretion 
(RTG), modest baseline HbA1c may not produce further lowering of RTG.

Nevertheless, we humbly disagree with the author’s conclusion about “the lack of evidence with 
SGLT-2Is and GLP-1RAs in elderly patients with diabetes as well as the contraindication of SGLT-2Is in 
patients with CKD, grade 3A and lower, make DPP-4Is a safe choice in such populations.” Let us recall 
that: (1) About one-fourth patients population (24.2%) in HF trial of SGLT-2I dapagliflozin were elderly 
[≥ 75 years, median age 79 years (76-82 years)] and they benefitted equally [Hazard ratio (HR), 0.68; 95% 
Confidence interval (CI), 0.53-0.88] when compared to the overall population (HR, 0.74; 95%CI, 0.65-
0.85) in terms of reduction of the primary composite endpoint of CV death or HF hospitalization (HHF) 
or urgent HF visits (Pinteraction = 0.76)[16]; (2) Mean age of the population in CV-, HF- and renal-outcome 
trials of SGLT-2Is varied from as low as 62 years in renal outcome trial of dapagliflozin (DAPA-CKD) to 
as high as 72 years in HF trial of empagliflozin (EMPEROR-Preserved) that found a significantly 
beneficial renal and CV effect respectively[17]; (3) Current guidelines recommend using SGLT-2Is in 
patients with CKD if eGFR is ≥ 30 mL/min/1.73 m2 and in addition, empagliflozin has been granted an 
additional label of use up to eGFR ≥ 20 mL/min/m2 in patients with HF with reduced ejection fraction 
and CKD[18]; (4) The latest Kidney Disease: Improving Global Outcomes 2022 guideline which is 
currently under public review recommend using SGLT-2Is in patients with CKD if eGFR ≥ 20 
mL/min/1.73 m2 regardless of background HF. Moreover, once SGLT-2Is are initiated it is reasonable to 
continue even if the eGFR falls below 20 mL/min per 1.73 m2 unless it is not tolerated or kidney 

https://www.wjgnet.com/1948-9358/full/v13/i6/466.htm
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Table 1 HbA1c reduction with SGLT-2 inhibitors vs DPP-4 inhibitors

Ref. Study 
duration (wk) 

Background 
therapy 

n (Active 
drug)

Baseline 
HbA1c

SGLT-2I (A) (% 
HbA1c reduction) 

DPP-4I (B) (% 
HbA1c reduction)

∆ A minus B 
(95%CI)

HbA1c reduction with SGLT-2Is vs DPP-4Is in head-to-head randomized controlled trials

-0.76 (Cana 100 mg)Rosenstock et al[2], 
2012

12 Metformin 193 7.6%-7.8%

-0.92 (Cana 300 mg)

-0.74 (Sita 100 mg) NC, (B) exploratory

-0.66 (Empa 10 mg) 0.0 (-0.15, 0.14)Roden et al[3], 2013 24 Drug naïve 671 7.9%

-0.78 (Empa 25 mg)

-0.66 (Sita 100 mg)

-0.12 (-0.26, 0.03)

-0.56 (Empa 10 mg)Rosenstock et al[4], 
2013

12 Metformin 212 7.9%-8.1%

-0.55 (Empa 25 mg)

-0.45 (Sita 100 mg) NC, (B) exploratory

-0.34 (Empa 10 mg)Ferrannini et al[5], 
2013 

90 Metformin 332 7.9%-8%

-0.63 (Empa 25 mg)

-0.40 (Sita 100 mg) NC, (B) exploratory

-0.73 (Cana 100 mg)Lavalle-González et 
al[6], 2013

52 Metformin 1079 7.9%

-0.88 (Cana 300 mga)

-0.73 (Sita 100 mg) -0.15a (-0.27, -0.03)

Schernthaner et al
[7], 2013

52 Metformin + SU 755 8.1% -1.03 (Cana 300 mga) -0.66 (Sita 100 mg) -0.37a (-0.50, -0.25)

Amin et al[8], 2015 12 Metformin 328 8.1% -0.80 (Ertu 5 mg) -0.87 (Sita 100 mg) NC, (B) exploratory

Difference in HbA1c reduction with SGLT-2Is vs DPP-4Is in meta-analyses

Pinto et al[9], 2015 ≥ 12 LSM, Metformin, 
SU

NR (6 
studies)

- SGLT-2Is DPP-4Is -0.15a (-0.21, -0.08)

Maruthur et al[10], 
2016

≤ 52 Metformin 1278 (4 
studies)

- SGLT-2Is DPP-4Is (B) minus (A) = 
+0.17a (0.08, 0.26)

Wang et al[11], 2018 12-78 Metformin 3454 (7 
studies)

- SGLT-2Is DPP-4Is (B) minus (A) = 
+0.11 (-0.03, 0.25)

≤ 26 Metformin 2462 (6 
studies)

- SGLT-2Is DPP-4Is (B) minus (A) = 
+0.05 (-0.05, 0.16)

Mishriky et al[12], 
2018

≥ 52 Metformin 1872 (3 
studies)

- SGLT-2Is DPP-4Is (B) minus (A) = 
+0.11a (0.03, 0.20)

HbA1c reduction with SGLT-2Is vs DPP-4Is in head-to-head randomized controlled trial stratified on baseline HbA1c

190 > 9% -1.87 (Dapa 10 mg) -1.32 (Saxa 5 mg)Rosenstock et al
[13], 2015

24 Metformin

103 < 8% -0.45 (Dapa 10 mg) -0.69 (Saxa 5 mg)

NC

-1.66 (Empa 25 mg)116 ≥ 8.5%

-1.54 (Empa 10 mg

-1.07 (Lina 5 mg) NC

-0.66 (Empa 25 mg)

Lewin et al[14], 
2015

24 LSM

473 < 8.5%

-0.56 (Empa 10 mg)

-0.55 (Lina 5 mg) NC

-1.22 (Empa 25 mg)101 ≥ 8.5%

-1.29 (Empa 10 mg)

-0.99 (Lina 5 mg) NC

-0.43 (Empa 25 mg)

DeFronzo et al[15], 
2015 

24 Metformin

508 < 8.5%

-0.46 (Empa 10 mg)

-0.62 (Lina 5 mg) NC

a(A) superior over (B).
SGLT-2Is: SGLT-2 inhibitors; DPP-4Is: DPP4 inhibitors; Cana: Canagliflozin; Empa: Empagliflozin; Dapa: Dapagliflozin; Ertu: Ertugliflozin; Sita: Sitagliptin; 
Saxa: Saxagliptin; Lina: Linagliptin; SU: Sulfonylureas; LSM: Life style modification; NC: Not compared.

replacement therapy is initiated[19]; (5) Although there are no head-to-head randomized controlled 
trials that compared CV outcomes between DPP-4Is vs DPP-4Is, several large real-world, propensity-
matched studies showed a significant reduction in HHF with SGLT-2Is compared with DPP-4Is in 
patients with T2DM, regardless of baseline high CV risk[20]; and (6) Finally, the 2011 European Diabetes 
Working Party for Older People clinical guideline that recommended DPP-4I as a second-line drug of 
choice in elderly were made before the US Federal Drug Administration approval of first SGLT-2I 
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canagliflozin in 2013 and first positive CV outcome with empagliflozin in 2015. These findings suggest 
author’s conclusion is discordant with the available evidence[21].
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