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Abstract \
Background: According to the centers for disease control and prevention, 14% of American adults have diabetes — 10% know it, |
and more than 4% go undiagnosed. Sotagliflozin is a new type of diabetes drug This study is to compare the efficacy of Sotagliflozin
therapy for Diabetes Mellitus (DM) between week 24 with week 52.

Methods and analysis: Through to October 2019, Web of Science, PubMed Database, Cochrane Library, EMBASE, Clinical
Trials and CNKI will be searched to identify randomized controlled trials (RCTs) exploring SOTA therapy for DM. Strict screening and
quality evaluation will be performed on the obtained literature independently by 2 researchers; outcome indexes will be extracted. The
bias risk of the included studies will be evaluated based on Cochrane assessment tool. Meta-analysis will be performed on the data
using Revman 5.3 software. We will provide practical and targeted results assessing the lost efficacy of SOTA therapy for DM from
week 24 to week 52, to provide reference for clinicians.

Ethics and dissemination: The stronger evidence about the lost efficacy of SOTA for DM from week 24 to week 52 will be
provided for clinicians.

Trial registration number: PROSPERO CRD42019133027.

Strengths and limitations of this study: \Whether the efficacy of SOTA could last for a long time is still inconclusive, high quality
research is still lacking, and this study attempts to explore this issue; The efficacy of SOTA at different times will be compared by direct
comparisons and indirect comparisons, this can lead to more accurate and reliable results; The quality of the included literatures are
uneven, and some data might be estimated by calculation, which may affect the quality of this study.

Abbreviations: Cl| = confidence interval, CNKI = China National Knowledge Infrastructure, DKA = diabetic ketoacidosis, HbAlc =
glycosylated hemoglobin, MD = mean difference, PROSPERO = international prospective register of systematic reviews, RCTs =
randomized controlled trials, RR = relative risk, SOTA = sotagliflozin, TIDM = Type 1 diabetes mellitus, T2DM = type 2 diabetes
mellitus.

Keywords: diabetes mellitus, meta-analysis, randomized controlled trial, SGLT-1 inhibitors, SGLT-2 inhibitors, sotagliflozin

This work was funded by the Guidance Plan for Social Development of Taizhou
Municipal Science and Technology (ssf20160141), Jingjiang City, Jiangsu
Province, PR China.

The authors have no conflicts of interest to disclose.

@ Department of Endocrinology, © Department of Neurology, Jingjiang People’s
Hospital, The Seventh Affiliated Hospital of Yangzhou University, © Department of
Emergency, Wujin Hospital Affiliated with Jiangsu University, and the Wujin
Clinical College of Xuzhou Medical University, Changzhou Jiangsu, PR China.

’ Correspondence: Zhi-Qun Gu, and Liu Yang, Jingjiang People’s Hospital, the
Seventh Affiliated Hospital of Yangzhou University, No. 28, Zhongzhou Road,
Jingjiang, Jiangsu 214500, PR China (e-mails: guzhiqun66@126.com,
jirmyyyl@sina.com).

Copyright © 2019 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

How to cite this article: Zhang N, Gu Zq, Ding Yl, Yang L, Chen Mb, Zheng Qh.
A comparison of Sotagliflozin therapy for Diabetes Mellitus between week 24 with
week 52: a protocol for mixed treatment comparisons meta-analysis. Medicine
2019,98:47(e17976).

Received: 15 October 2019 / Accepted: 17 October 2019
http://dx.doi.org/10.1097/MD.0000000000017976

1. Introduction

Diabetes mellitus (DM), commonly known as diabetes, is a group
of metabolic disorders characterized by high blood sugar levels
over a prolonged period."!! Main symptoms include frequent
urination, increased thirst, increased hunger, and emaciation.!* If
be treated not in time, diabetes can cause many complications,>*!
including diabetic ketoacidosis (DKA), hyperosmolar hypergly-
cemic state (HHS), or death.®! Serious long-term complications
include cardiovascular disease, stroke, chronic kidney disease,
foot ulcers, and damage to the eyes.[®”]

As of 2017, an estimated 425 million people had diabetes
worldwide,'®*! with type 2 diabetes making up about 90% of the
cases.! This represents 8.8% of the adult population both men
and women."%! Trend suggests that rates will continue to rise.!'!!
Diabetes at least doubles a person’s risk of early death. In 2017,
diabetes resulted in approximately 3.2 to 5.0 million deaths."!

Sotagliflozin (SOTA) is a novel SGLT-1/SGLT-2 dual inhibi-
tor.'>1* Relying on its unique hypoglycemic mechanism, it
reduces the absorption of glucose in the gastrointestinal tract by
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inhibiting SGLT-1 and increases the excretion of glucose by the
kidneys by inhibiting SGLT-2."""'"1 SOTA was approved in EU
for Adults With Type 1 Diabetes, so it can be used to treat Type 1
Diabetes Mellitus (T1DM) and Type 2 Diabetes Mellitus
(T2DM)."'8! But it seems that its ability to reduce blood sugar
levels decreases over time. This study try to find out the long-term
therapeutic effect of SOTA.[1922]

2. Methods

2.1. Design and registration

A meta-analysis will be conducted to evaluate the comparison of
Sotagliflozin therapy for Diabetes Mellitus between week 24 with
week 52. This protocol has been registered on the international
prospective register of systematic reviews (PROSPERO), regis-
tration number: CRD42019133027 (https://www.crd.york.ac.
uk/PROSPERO). No ethical approval is required since this study
used data that were already in the public domain.

2.2. Study selection
2.2.1. Study type. This study will include Randomized

Controlled Trials (RCTs).

2.2.2. Study object. Limitations of study object included in the
analysis:

(1) patients with a definite diagnosis of DM;

(2) without serious diabetes complications;

(3) without cancer, heart failure, respiratory failure and other
underlying diseases.

2.2.3. Intervening measure. Patients received treatment for a
period of time to stabilize their blood glucose and glycosylated
hemoglobin (HbAlc) prior to the experiment. SOTA (200 mg or
400 mg) or placebo should be taken once a day.

2.2.4. Outcome indicator. The following outcomes will be
assessed compared:

(1) differences in HbAlc,

(2) differences in weight,

(3) differences in fasting blood glucose,

(4) differences in 2-hour postprandial blood glucose,

(5) differences in the rate of well-controlled diabetes (HbAlc < 7
after the end of the study, and no serious complications).

2.2.5. Exclusion criteria. Literature whose data cannot be
extracted or utilized; literature on animal experiments; literature
reviews, etc.

2.3. Data sources and searches

We will search English and Chinese language publications through
October 2019 using the following databases: Web of Science,
PubMed, Cochrane Library, Embase, Clinical Trails and the China
National Knowledge Infrastructure (CNKI). Search terms were
“sotagliflozin”, “Diabetes Mellitus”,“LX4211” and so on. Here,
we use the PubMed database as an example (see Fig. 1).

2.4. Study screening, data extraction and risk assessment
of bias

Data will be collected independently by two researchers. The
unqualified studies will be eliminated, and the qualified ones will

Medicine

#1

"(28.3R.4R.55.6R )-2-(4-chloro-3-(4-ethoxybe
nzyl)phenvl )-6-( methvlthio tetrahvdro-2H-pvr
an-3.4.5-triol" [Supplementary Concept]

#2 sotaglitlozin OR LX4211 OR LX-4211

#3 #1 OR #2

#4 "Diabetes Mellitus"[Mesh]

#5 diabetes[Title/Abstract])

#06 #4 OR#5

#7 #3 AND #6

Figure 1. PubMed database retrieval strategy.

be screened out after reading the title, abstract and full text. Then,
the research data were extracted and checked, and disagreements
were discussed or a decision was made by the author. The
extracted data included the following:

1. basic information of the study, including title, author, and year
of publication;

2. characteristics of the included study, consisting of study
duration, sample size of test group and control group, and
intervention measures;

3. outcome indicators and data included; and

4. collection of risk assessment elements of bias.

The risk of bias in the included studies will be assessed by using
the RCT bias risk assessment tool recommended in the Cochrane
Handbook for Systematic Reviews of Interventions (5.1.0).

2.5. Statistical analysis

RevMan 5.3 software will be used for the meta-analysis. The
dichotomous variables will be relative risk (RR) as effect
indicators, the continuous variables are expressed as mean
difference (MD) as effect indicators, and the estimated value and
95% confidence interval (CI) will be included as effect analysis
statistics. A heterogeneity test will be conducted with the results
of each study. The fixed effect model will be used for analysis if
there was no statistical heterogeneity between the results (I* <
50%). The sources of heterogeneity need to be analyzed if there
was statistical heterogeneity between the results (I* > 50%). After
excluding the influence of obvious clinical heterogeneity, the
random effect model will used for analysis. The significance level
is set o = 0.0S5.

2.6. Mixed treatment comparisons meta-analysis

The included studies will be classified into direct comparisons and
indirect comparisons. Indirect comparisons between week 24
with week 52 will be calculated through common placebo. Direct
comparisons and indirect comparisons data are obtained through
meta-analysis, and inverse variance method is adopted to merge
(see Fig. 2).

2.7. Subgroup analysis

Subgroups will be established based on difference of oral dose
(400 mg/day, 200 mg/day) and the type of DM (T1DM, T2DM).
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Figure 2. Researches classification process.

2.8. Assessment of publication bias

If more than 10 articles are available for quantitative analysis,
we will generate funnel plots to assess publication bias. A
symmetrical distribution of funnel plot data indicates that
there is no publication bias, otherwise, we will analyze the
possible cause and give reasonable interpretation for asym-
metric funnel plots.

2.9. Confidence in cumulative evidence

GRADE system will be used for assessing the quality of our
evidence. According to the grading system, the level of evidence
will be rated high, moderate, low, and very low.!*?!

3. Discussion

SOTA is a new generation SGLT inhibitor that can act on both
SGLT-1 and SGLT-2. SGLT-1 is mainly expressed in the small
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intestine and kidneys and is responsible for transporting glucose
and galactose in the small intestine and reabsorbing glucose in the
proximal convoluted tubules. SGLT-2 is specifically located in the
proximal convoluted tubules of the kidney and is responsible for
the renal reabsorption of glucose in the urine and is responsible
for approximately 90% of glucose reabsorption./**!

Prior to starting this study, reading literatures found that its
therapeutic effect curve is always high in early stage and low in
late stage. These differences may have statistically significant. But
right now there are few studies paying close attention to it. DM is
a disease that requires long-term treatment. If SOTA’s effective-
ness continues to decline, the dosage should be adjusted or other
drugs should be added to the treatment.

There are two methods to gather data. One we only collect
studies that treatment duration longer than 52 weeks, and studies
must including the data at week 24 and week 52. In this way, the
data are comparable, and have fewer confounding factors. But it
will lost a lot of studies. Or we might collect any studies including
the data at week 24 or week 52. Because sensitivity to drugs varies
among different populations, if there are not enough studies, the
differences might make these data uncomparable. The more
studies or multicenter researches there are, the more comparable
the data are. In this study, we will choose the second method.
Indirect comparisons combined with direct comparisons will
make the results more reliable.

This study will conduct a mixed treatment comparisons meta-
analysis of related RCTs, and provide evidence on the
comparison of SOTA therapy for Diabetes Mellitus between
week 24 with week 52, so as to better guide clinical practice.

Author contributions

Nie Zhang, Zhiqun Gu, Liu Yang and Yunlong Ding designed
the systematic review. The protocol was drafted by Nie Zhang
and revised by Zhiqun Gu and Liu Yang. Maobing Chen and
Qihan Zheng developed the search strategy. Nie Zhang, Zhiqun
Gu, Liu Yang, Yunlong Ding, Maobing Chen and Qihan Zheng
will independently work on study selection, quality assessment,
data extraction, and synthesis.

References

[1] Valenti G, Tamma G. History of Diabetes Insipidus. G Ital Nefrol
2016;33(Suppl 66):33566 31.

[2] Won JC, Lee JH, Kim JH, et al. Diabetes fact sheet in Korea, 2016: an
appraisal of current status. Diabetes Metab ] 2018;42:415-24.

[3] Kitabchi AE, Umpierrez GE, Miles JM, et al. Hyperglycemic crises in
adult patients with diabetes. Diabetes Care 2009;32:1335-43.

[4] Reaven PD, Emanuele NV, Wiitala WL, et al. Intensive glucose control in
patients with type 2 Diabetes - 15-year follow-up. N Engl J Med
2019;380:2215-24.

Medicine

[5] Nathan DM, Bennett PH, Crandall JP, et al. Does diabetes prevention
translate into reduced long-term vascular complications of diabetes?
Diabetologia 2019;62:1319-28.

[6] Pearson ER. Type 2 diabetes: a multifaceted disease. Diabetologia
2019;62:1107-12.

[7] American Diabetes A. Microvascular complications and foot care:
standards of medical care in diabetes-2019. Diabetes Care 2019;42
(Suppl 1):5124-38.

[8] Bragg F, Holmes MV, Iona A, et al. Association between diabetes and
cause-specific mortality in rural and urban areas of China. JAMA
2017;317:280-9.

[9] Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of type 2
diabetes mellitus and its complications. Nat Rev Endocrinol
2018;14:88-98.

[10] Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability (YLDs)
for 1160 sequelae of 289 diseases and injuries 1990-2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet
2012;380:2163-96.

[11] Sloan G, Shillo P, Selvarajah D, et al. A new look at painful diabetic
neuropathy. Diabetes Res Clin Pract 2018;144:177-91.

[12] Ferrannini E, Solini A. Therapy: SGLT inhibition in TIDM - definite benefit
with manageable risk. Nat Rev Endocrinol 2017;13:698-9.

[13] Markham A, Keam SJ. Sotagliflozin: first global approval. Drugs
2019;79:1023-9.

[14] Zambrowicz B, Freiman J, Brown PM, et al. LX4211, a dual SGLT1/

SGLT2 inhibitor, improved glycemic control in patients with type 2

diabetes in a randomized, placebo-controlled trial. Clin Pharmacol Ther

2012;92:158-69.

Brown E, Rajeev SP, Cuthbertson DJ, et al. A review of the mechanism

of action, metabolic profile and haemodynamic effects of sodium-

glucose co-transporter-2 inhibitors. Diabetes Obes Metab 2019;21

(Suppl 2):9-18.

[16] Song P, Huang W, Onishi A, et al. Knockout of Na(+)-glucose
cotransporter SGLT1 mitigates diabetes-induced upregulation of nitric
oxide synthase NOS1 in the macula densa and glomerular hyperfiltration.
Am ] Physiol Renal Physiol 2019;317:F207-17.

[17] Musso G, Gambino R, Cassader M, et al. Efficacy and safety of dual
SGLT 1/2 inhibitor sotagliflozin in type 1 diabetes: meta-analysis of
randomised controlled trials. BMJ 2019;365:11328.

[18] McCrimmon R], Henry RR. SGLT inhibitor adjunct therapy in type 1
diabetes. Diabetologia 2018;61:2126-33.

[19] Baker C, Wason S, Banks P, et al. Dose-dependent glycometabolic effects
of sotagliflozin on type 1 diabetes over 12 weeks: the in tandem 4 trial.
Diabetes Obes Metab 2019.

[20] Patel K, Carbone A. Sodium-glucose cotransporters as potential therapeutic
targets in patients with type 1 diabetes mellitus: an update on phase 3 clinical
trial data. Ann Pharmacother 2019; 1060028019859323.

[21] Danne T, Cariou B, Buse JB, et al. Improved time in range and glycemic

variability with sotagliflozin in combination with insulin in adults with type

1 diabetes: a pooled analysis of 24-week continuous glucose monitoring

data from the intandem program. Diabetes Care 2019;42:919-30.

Danne T, Cariou B, Banks P, et al. HbAlc and hypoglycemia reductions

at 24 and 52 weeks with sotagliflozin in combination with insulin in

adults with type 1 Diabetes: The European inTandem?2 study. Diabetes

Care 2018;41:1981-90.

Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus

on rating quality of evidence and strength of recommendations. BMJ

2008;336:924—6.

[24] Doumas M, Imprialos KP, Stavropoulos K. Effects of sotagliflozin added
to insulin in type 1 diabetes. N Engl ] Med 2018;378:967.

s

22

[23



	A comparison of sotagliflozin therapy for diabetes mellitus between week 24 with week 52
	1 Introduction
	2 Methods
	2.1 Design and registration
	2.2 Study selection
	2.2.1 Study type
	2.2.2 Study object
	2.2.3 Intervening measure
	2.2.4 Outcome indicator
	2.2.5 Exclusion criteria

	2.3 Data sources and searches
	2.4 Study screening, data extraction and risk assessment of bias
	2.5 Statistical analysis
	2.6 Mixed treatment comparisons meta-analysis
	2.7 Subgroup analysis
	2.8 Assessment of publication bias
	2.9 Confidence in cumulative evidence

	3 Discussion
	Author contributions
	References


