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1. Background information on the procedure

1.1. Submission of the dossier

The applicant sanofi-aventis groupe submitted on 7 March 2018 an application for marketing
authorisation to the European Medicines Agency (EMA) for Zynquista, through the centralised procedure
falling within the Article 3(1) and point 3 of Annex of Regulation (EC) No 726/2004. The eligibility to the
centralised procedure was agreed upon by the EMA/CHMP on 20 July 2017.

The applicant applied for the following indication: Zynquista is indicated as an adjunct to insulin therapy
to improve glycaemic control in adults with type 1 diabetes mellitus.

The legal basis for this application refers to: @
&

Article 8.3 of Directive 2001/83/EC - complete and independent application &\

The application submitted is composed of administrative information, complete g IQJata, non-clinical

and clinical data based on applicants’ own tests and studies and/or bibliograp %ature

substituting/supporting certain test(s) or study(ies). 0

Information on Paediatric requirements K a

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the appli included an EMA Decision(s)

P/0337/2017 on the agreement of a paediatric investigation )]

At the time of submission of the application, the PIP P/O\@Ol? was not yet completed as some
measures were deferred. O

Information relating to orphan m{' t'exclusivity

Similarity 00

Pursuant to Article 8 of Regulation . 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did ng a critical report addressing the possible similarity with authorised
orphan medicinal products s€ there is no authorised orphan medicinal product for a condition

related to the proposed ir%it n.

New active Sy ce status

The applicant ’we\cied the active substance sotagliflozin contained in the above medicinal product to be
considered aéew active substance, as the applicant claims that it is not a constituent of a medicinal
produc @usly authorised within the European Union.

Scientific advice

The applicant received Scientific advice from the CHMP:

Scientific advice date Area
EMEA/H/SA/2417/1/1012/111 5 November 2012 non-clinical, clinical
EMEA/H/SA/2417/2/2014/111 24 July 2014 non-clinical, clinical
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Scientific advice date Area
EMEA/H/SA/2417/2/FU/1/2015/11 19 November 2015 clinical
EMEA/H/SA/2417/3/2017/1 23 February 2017 quality

The Scientific Advice pertained to the following quality, non-clinical and clinical aspects of the dossier:

e Demonstration of Quality comparability of drug substance and drug product manufactured by

different suppliers and adequacy of stability data plans

e Adequacy of non-clinical studies investigating bone safety, juvenile toxicity and potential toxicity

of metabolites
e Appropriateness of planned clinical food-effect studies

o Appropriateness of a clinical phase 2b study design investigating adolescents and

O

adults

with T1DM, in particular: definition of study population, sample size, treatment{ n, efficacy

endpoints, dose finding

e Appropriateness of the design of two proposed pivotal phase 3 clinical
definition of study population, screening and run-in periods, insulin-tr,
dose and dose regimen, sample size, primary and secondary efficac

at the time of MAA, evaluation of severe hypoglycaemia risk and
monitoring, risk evaluation and management

e Appropriateness of plans to assess cardiovascular safety : @

1.2. Steps taken for the assessment of t@oduct

The Rapporteur and Co-Rapporteur appointed by@MP were:
a

Co-Rapportet%

Rapporteur: Kristina Dunder Van der Schueren

n particular:
nt management,
points, safety database
tic ketoacidosis:

The application was received by the on

7 March 2018

The procedure started on AK\)

29 March 2018

The Rapporteur's first Aﬁent Report was circulated to all CHMP

0

members on

18 June 2018

*

N\

hd -‘ .
The Co-Rapport \%lrst Assessment Report was circulated to all CHMP
members o @

18 June 2018

applicant during the meeting on

The PRA orteur’s first Assessment Report was circulated to all PRAC | 2 July 2018
me
The MP agreed on the consolidated List of Questions to be sent to the | 26 July 2018

The applicant submitted the responses to the CHMP consolidated List of
Questions on

14 Sept 2018

during the meeting on

The Rapporteurs circulated the Joint Assessment Report on the responses | 22 Oct 2018
to the List of Questions to all CHMP members on
The PRAC agreed on the PRAC Assessment Overview and Advice to CHMP | 31 Oct 2018
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The CHMP agreed on a 1st List of Outstanding Issues to be addressed in | 15 Nov 2018
writing and/or in an oral explanation to be sent to the applicant on

Ad Hoc Expert group was convened to address questions raised by the 21 Nov 2018
CHMP on

The CHMP considered the views of the Ad Hoc Expert group as presented
in the minutes of this meeting.

The applicant submitted the responses to the CHMP List of Outstanding 03 Jan 2019
Issues on

AN
The Rapporteurs circulated the Joint Assessment Report on the responses | 16 Jan 2019 0
to the List of Outstanding Issues to all CHMP members on O\Q
4

*
The outstanding issues were addressed by the applicant during an oral 29 Jan ZOQ\
explanation before the CHMP during the meeting on

< -
The CHMP agreed on a 2nd List of Outstanding Issues to be addressed in | 3¥%ah 2019
writing and/or in an oral explanation to be sent to the applicant on

The applicant submitted the responses to the CHMP List of Outstanding 165 Feb 2019
Issues on

The Rapporteurs circulated the Joint Assessment Reporton t nses | 13 Feb 2019
to the List of Outstanding Issues to all CHMP members Oh
L N

The CHMP, in the light of the overall data submitted arm scientific 28 Feb 2019
discussion within the Committee, issued a positive @ion for granting a
marketing authorisation to Zynquista on
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2. Scientific discussion
2.1. Problem statement

2.1.1. Disease or condition

The indication proposed for Zynquista is:

“Zynquista is indicated as an adjunct to insulin therapy to improve glycaemic control in adults with type
1 diabetes mellitus with a Body Mass Index (BMI) >27 kg/m2, who have failed to achieve adequate

glycaemic control despite optimal insulin therapy.” 6
2.1.2. Epidemiology . @

The worldwide incidence of T1DM varies by at least 100-fold, being highest in Finlan {q\ardinia (—40
to 60/100 000) and lowest in Venezuela and China (<1/100 000). The inciden en increasing
worldwide at an annual rate of approximately 3% and T1DM currently affects Ximately 30 million
adults worldwide. On average, 40 000 people are diagnhosed with T1DM eac r in the United States.
2.1.3. Aetiology and pathogenesis &

Type 1 diabetes mellitus is an autoimmune disease characterize pidly progressive pancreatic p-cell

destruction leading to a state of absolute insulin deficiency. E)@n s insulin is required for survival and
treatment in TIDM. Lack of insulin results in diabetic kex is (DKA), a condition which is potentially
life-threatening. About 3% of patients with T1DM initially presents with DKA.

2.1.4. Management Q

@ed to intensive insulin or insulin analogue therapy

delivered subcutaneously by MDI or i »)ump. The only non-insulin therapy indicated as adjunct to
insulin treatment of T1DM is Symlin (Qrafmlintide acetate injection), approved in 2005 in the US. Other
ﬁ 2en pursued over the past 2 decades, but no clear benefit has yet

Therapeutic options for type 1 diabetes are

non-insulin therapies for TLIDM ha
been shown. Segmental pan i
limited to very few patients.

Based largely on the re@of the DCCT, current treatment guidelines recommend that patients with

T1DM be treated to\o HbAlc of <7.0% with intensive insulin therapy. Despite significant advances in
ery methods and management, 70% of T1DM patients do not achieve optimal

and islet cell transplantation continues to be explored but to date are

insulin therapies,

glycaemic co nd are at increased risk of microvascular complications caused by chronic

hyperglyc { Furthermore, some patients with T1DM experience wide fluctuation in their level of
glucose ol on currently available insulin regimens and high glucose variability may affect quality of
life.

Intensive insulin therapy is associated with an increased risk of hypoglycaemia, which can be
life-threatening and may prevent patients from achieving optimal glycaemic control. Furthermore,
intensive insulin therapy is also associated with excessive weight gain and with peripheral insulin
resistance, both being risk factors for hypertension, and CV disease. Approximately 60% of adults living
with T1DM are overweight or obese, 60% have dyslipidaemia and 40% have hypertension, and are
therefore at risk of developing macrovascular complications.

During insulin therapy, DKA may occur in situations where insulin administration is interrupted or when
the insulin need is increased, e.g. with severe infections. In the literature, the incidence of DKA in T1DM
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patients shows large variations with a range from 0-56 per 1000 person-years. The prevalence of DKA
decreases with increasing age.

The fact that most patients fail to achieve glycaemic targets and are at risk of hypoglycaemia and
excessive weight gain on current type 1 treatments constitute an unmet need that could potentially be
addressed by a new treatment used as an adjunct to insulin.

About the product

Sotagliflozin is an orally delivered, small molecule dual inhibitor of SGLT1 and SGLT2. Sotagliflozin
improves glycaemic and metabolic control through dual inhibition — local inhibition of SGLT1 in
and systemic SGLT2 inhibition in the proximal renal tubule. Inhibition of SGLT1 delays and r
glucose absorption in the proximal intestine, resulting in a blunting and delay of postprandi
hyperglycaemia. Inhibition of SGLT2 reduces renal glucose reabsorption and lowers th{ﬁi

threshold
for glucose, and thereby increases urinary glucose excretion.

Sotagliflozin is administered by the oral route. The proposed commercial form %or sotagliflozin is a
200 mg immediate release film-coated tablet. The recommended dose is 20 otagliflozin once daily
(administered as 1 tablet of 200 mg). The dose may be increased to 400 e daily (administered as
2 tablets of 200 mg).

Type of Application and aspects on developme @

The development program has in all essential aspects follovg?EMA Guideline “Clinical investigation of
medicinal products in the treatment or prevention of diab ellitus” (CHMP/EWP/1080/00 Rev. 1) and
the scientific advice given (see sections 1.1 and 2.5. this report).

2.2. Quality aspects \Q
O

2.2.1. Introduction 0

The finished product is presented ~coated tablets containing 200 mg of sotagliflozin as active

substance.

The other ingredients are{ichrystalline cellulose, croscarmellose sodium, colloidal anhydrous silica,

magnesium stearate, ta@ ilm-coating agent (polyvinyl alcohol, macrogol 4000, titanium dioxide

(E171), talc, indigQ Q@ aluminium lake (E132)) and black ink (shellac, black iron oxide (E172),
ropylene glycol

propylene glycol) ="\

The product | Xilable in polyvinyl chloride/polychlorotrifluoroethylene/ polyvinyl chloride/aluminium

(PVC/PCT -Al) blisters as described in section 6.5 of the SmPC.

2.2. ctive substance
General information
The chemical name of sotagliflozin is (5S)-Methyl

5-C-[4-chloro-3-[(4-ethoxyphenyl)methyl]phenyl]-1-thio-B-L-xylopyranoside corresponding to the
molecular formula C,;H,5CIOsS. It has a relative molecular mass of 424.94 and the following structure:
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Figure 1: active substance structure

The active substance is a white to off-white non-hygroscopic solid that shows low aqueous solubility
independent of pH.

The chemical structure of sotagliflozin was elucidated by a combination of spectroscopic metho
[infrared spectroscopy (IR), nuclear magnetic resonance spectroscopy (NMR) (comprising 1 D
experiments, mass spectrometry (MS), ultraviolet absorption spectroscopy (UV)] and ele nalysis.

The solid state properties of the active substance were measured by X-ray powder di }on (XRPD),
Differential scanning calorimetry (DSC), Thermogravimetric analysis (TGA). A nu f polymorphic
forms of sotagliflozin have been identified. It has been conclusively demonstra\' ia XRPD pattern and
DSC thermogram that the proposed manufacturing process consistently pro@s the same crystalline
form of the active substance and that this form does not change upon st@e.

Sotagliflozin exhibits sterecisomerism due to the presence of five c@centres. The molecule contains
five stereogenic centres and 32 stereoisomers are theoretically
produced via a highly stereoselective manufacturing process

. However, sotagliflozin is

s been demonstrated to
te stereochemistry (2S,3R,4R,5S,6R) of
crystal X-ray diffraction analysis.

consistently result in a single stereoisomer. The assigned
sotagliflozin at its stereocentres has been confirmed by

Manufacture, characterisation and process c s

Sotagliflozin is synthesised in five main stepé&m two well defined starting materials with acceptable

specifications. 0

The manufacturing process is operate traditional approach using target set points/normal operating
ranges (NORs) for the applied pr parameters. Process parameter studies on the manufacturing
process are described and pQ ceptable ranges (PARs) have been established for each process step
based on univariate expesnme but supportive data are not included in the documentation. This is
\PARS presented in the file constitute manufacturing process development

considered acceptable a@
knowledge and haye en included in the proposed manufacturing process for regulatory flexibility.

Based on the ris asxssment and development work, no critical parameters (CPPs) have been identified
at the differe ges of the manufacturing process.

The pr O@GMP starting materials are considered acceptable based on requirements of the ICH Q11
guidéhi d taking account of Scientific Advice provided by CHMP prior to submission of this MA
application. Satisfactory information with regard to suppliers, route of synthesis, specifications, analytical
methods and batch analysis has been provided for the starting materials. The specifications presented for
the reagents, solvents and auxiliary materials used in the process are considered adequate.

Adequate in-process controls are applied during the synthesis. The specifications and control methods for
intermediate products, starting materials and reagents have been presented and are considered
acceptable.

The characterisation of the active substance and its impurities are in accordance with the EU guideline on
chemistry of new active substances. Potential and actual impurities were well discussed with regards to
their origin and characterised. The applicant has presented a comprehensive understanding of impurities
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generated during each step and their fate through the process. Possible impurities originating from the
starting materials and intermediates, and their fate and purge during the downstream process to the final
active substance, have overall been satisfactorily discussed and documented based on spiking studies
and batch analysis data. The proposed impurities specifications for the starting materials, intermediates
and the final active substance are deemed justified through these investigations.

The stereochemical purity of sotagliflozin has been demonstrated and is assured by an appropriate control
strategy.

Mutagenic impurities have been addressed in line with the requirements of the ICH M7 guideline. An
appropriate control strategy for mutagenic impurities is in place. It is informed that no Class 1 arganic
solvents are used in the active substance manufacturing process. An appropriate control strateé)
residual Class 2 and 3 solvents used in the active substance manufacturing process is in pl
&ate control

No Class 1, 2 or 3 metals are used in the active substance manufacturing process. An
strategy for relevant metals is in place.

The commercial manufacturing process for the active substance was developed IIeI with the clinical
development program. The process development history is described in s etall Over time,
changes have been made to the process in order to improve manufacturi iciency while ensuring
quality. These changes are related to the solvents and reagents used. e overall synthetic route has not
changed. Satisfactory comparative analytical data for batches man red with the former and current
process are provided. The quality of the active substance used i various phases of the development
is considered to be comparable with that produced by the pr@e commercial process.

The active substance packaging complies with the EC di e EC 10/2011 as amended.

Specification QO

The active substance specification includes t r appearance, identification (IR, HPLC), assay (HPLC),
residual solvents (GC), sulfated ash (Ph. Eur.),
tion (Laser diffraction) and microbiological examination (Ph.

related substances (HPLC), water content

polymorphic form (DSC), particle size

Eur.). | &O

All appropriate test paramel@ included in the active substance specification and the corresponding
acceptance limits are conside adequate and well justified. The analytical methods used have been
adequately described a -compendial methods) appropriately validated in accordance with the ICH
guidelines. Satisfag:t(ﬁ rmation regarding the reference standards used for assay and related

substances testin een presented.

Batch analys@a of the active substance are provided covering the proposed commercial batch size

range. Th s are within the specifications and consistent from batch to batch. The provided batch
analysi confirm the consistency of the manufacturing process and the quality of the active

subs

Stability

Stability studies on three batches (two production and one pilot scale) of the active substance stored in
the proposed commercial packaging for up to 36 months under long term conditions (25 °C/60% RH) and
up to 12 months under accelerated conditions (40 ©C/75% RH) have been provided. The following
relevant stability indicating parameters were tested: appearance, identity, assay, impurities, water
content, particle size, crystal form and microbiological quality. The analytical methods used were the
same as for release and were stability indicating.
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All tested parameters were within the specifications and no meaningful changes or trends in any of the
monitored parameters have been observed during the evaluated storage periods.

Photostability testing following the ICH guideline Q1B was performed on one batch. A slight change in
appearance, without any quantifiable degradation, was observed in the photostability study. Based on
these results, sotagliflozin is considered to be sensitive to light and must therefore be stored in a
secondary container to provide adequate light protection.

A stress testing study has been conducted on sotagliflozin active substance in order to demonstrate the
stability indicating nature of the HPLC assay/purity method and to study the degradation pathway. The
active substance remained stable following subjection to the heat/humidity and photolytic stre
conditions in the solid state while degradation was observed during the acidic, alkaline and oxi@e
stress conditions in the solution state. The degradation impurities that appeared during the 1@ testing
in the solution state are separated from the sotagliflozin peak, demonstrating that the nﬁ\@

stability indicating.

is suitably

The stability results indicate that the active substance manufactured by the prop0Osed supplier is
sufficiently stable. The stability results justify the proposed retest period of 4 ths without any
specific storage condition when packaged in the proposed container as d in Section S.6.

2.2.3. Finished Medicinal Product

Description of the product and Pharmaceutical develop Q

The finished product is blue oval-shaped film-coated tal @inted with “2456” on one side in black ink
(tablet length: 14.2 mm, tablet width: 8.7 mm) contﬁn 200 mg of sotagliflozin.

All excipients are well known pharmaceutical ing@ s and their quality is compliant with Ph. Eur
standards. There are no novel excipients usedyn the*finished product formulation. The list of excipients is
included in section 6.1 of the SmPC and in paradgraph 2.2.1 of this report.

Tests for relevant functionality-relate Qt:teristics are included in the excipient specifications. A
ready-to-use film-coating agent is allow ease of swallowing of the tablet and black ink is utilised
for imprint. Purified water is Q e film-coating suspension and is removed in the manufacturing
process. Q

Pharmaceutical Devel nt

The finished produe @een developed by a traditional approach according to ICH Q8 and no regulatory
flexibility is appligd fob. The applicant has however made use of a mixture prior knowledge and quality by
design (QbD), aches during development. The quality target product profile (QTPP) was defined as
summaris able 1.

1 Quality target product profile for sotagliflozin 200 mg film-coated tablets

-

QTTP element Target

Therapeutic indication Adult patients with diabetes mellitus
Drug delivery requirement Oral immediate release

Dosage form and strength Film coated tablet 200 mg

Appearance of dosage form Blue oval shaped, imprinted on one side
Dose regimen Once a day
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Primary packaging Blister (for US & EU), HDPE bottles (for US)

Shelf-life and storage conditions At least 36 months at 2-30°C

The formulation and manufacturing development have been evaluated through the use of prior
knowledge, risk assessments and design of experiments to identify the critical product quality attributes
and critical process parameters. A risk analysis was performed using the failure mode effect analysis
(FMEA) method in order to define critical process steps and process parameters that may have an
influence on the finished product quality attributes. The risk identification was based on the prior
knowledge of products with similar formulations and manufacturing processes as well as on th
experience from formulation development, process design and scale-up studies. The critical
attributes (CQAs) and potential critical process parameters (CPPs) have been adequately j gated.
The resulting formulation and manufacturing process are considered well justified. &\

O

Formulation development

Sotagliflozin is a white to off-white powder and its crystalline form is used for&@comed tablets. The
solubility of sotagliflozin in water is very low and the solubility is pH inde . Permeability studies
have been conducted results of which suggest good permeability and the Z&cam classifies sotagliflozin
as a BCS Class 2 compound (low solubility, good permeability).

The proposed particle size specification has been set on the bas% evelopment data generated on a
large number of active substance batches used for manufactn@ 1

and by taking the possible impact on dissolution perfor a@of the finished product as well as the
analytical variability of the particle size test method ir&%sideration. The formulation development has

nical development product batches

been described in detail.

For the commercial tablet, the critical quality a%)?es identified were assay and identity of sotagliflozin,
uniformity of dosage units, dissolution, related stances, moisture and microbiological quality. A blue
film-coating was chosen, and black imEE' tiRg on one side of the tablet was added. All (historic) changes

made to the formulations have been ibed and accounted for in detail in the dossier.

The dissolution method develqg, Qas been described in sufficient detail and the final selected method
apparatus and parameters a nsidered justified. The proposed limit at release and during shelf-life has
been derived from dissolutign profiles obtained from clinical development and registration batches of the
finished product. The s ssolution method has been utilised throughout development and the

manufactured wi

discriminatory po e dissolution method has been adequately demonstrated by testing tablets
@ned manufacturing parameters and excipient contents.

Manufactur ocess development

The ma &Jring process is a standard process comprising mixing, granulation, lubrication,
com ion, film-coating and printing. The process development has been described in detail.

An acceptable and justified control strategy has been presented. The process parameters and process
controls have satisfactorily been derived from adequate prior knowledge and suitable design of
experiments. The developed process is adequately reflected and described with normal operating ranges
(NORs) and in-process controls (IPCs). The critical steps, process parameters and process controls are
adequately described.

Packaging development

The primary packaging is white opaque standard polyvinyl chloride / polychlorotrifluoroethylene /
polyvinyl chloride-aluminium (PVC/PCTFE/PVC-AI) blisters. The secondary package is a cardboard box.
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The container closure system has been acceptably described and the control specifications for the
packaging components are considered adequate. The material complies with Ph. Eur. and EC
requirements. The choice of the container closure system has been validated by stability data and is
adequate for the intended use of the product.

Manufacture of the product and process controls

The manufacturing process consists of nine main steps: pre-blending, granulation, blending, final
blending, compression, film-coating suspension, film-coating, printing and packaging. The process is
considered to be a standard manufacturing process.

The manufacturing process has been sufficiently well described in a narrative and flow charts. @

applicant has acquired substantial knowledge of the process during development. The pro @

parameters and in-process controls have been adequately derived from the manufactl% ocess
orm.

development and are adequate for this type of manufacturing process / pharmaceuti

The critical steps of the process have been identified. The proposed process p@ers and in-process
controls for the critical steps are well and are considered justified. 0

Bulk stability data, along with an evaluation of the transport condition ve been provided for the
coated tablets prior to packaging in the intended commercial packaﬁlg and the proposed maximum
holding time of 12 months is acceptable. It has been confirmed e finished product shelf-life is
calculated in accordance with the guideline ‘Note for guidance o t of shelf-life of the finished dosage

form’ (CPMP/QWP/072/96).

The process has been developed and scaled up at the pro Q manufacturing site. The process has been
studied in detail at pilot and commercial scale using t@me type of equipment. A pre-qualification batch
at production scale has also been manufactured.? been demonstrated that the manufacturing
process is capable of producing the finished pboduct of intended quality in a reproducible manner. The
process will be formally validated with three({consecutive production scale batches prior to marketing. An
acceptable process validation scheme been provided.

Product specification O

The finished product specific ns includes appropriate tests for this kind of dosage form; appearance,
identification (HPLC, UV) say (HPLC), degradation products (HPLC), dissolution (Ph. Eur.), uniformity
of dosage units (Ph. E r%ater content (KF) and microbiological examination (Ph. Eur.).

The finished prod ‘\ eleased on the market based on the above release specifications, through
traditional fing ct release testing. The specifications are considered justified based on batch
analysis, sta data and regulatory guidelines / requirements. Based on the risk analysis and data
presen elemental impurities in the finished product as per the ICH Q3D guideline, it can be
con hat it is not necessary to include any elemental impurity controls in the finished product

specification.

The analytical methods used have been adequately described and appropriately validated in accordance
with the ICH guidelines. Satisfactory information regarding the reference standards used for assay and
degradation products testing has been presented.

Batch analysis results are provided for a number of batches (10 in total) manufactured for Phase 3 clinical
trials, for development studies, for primary stability studies and batches representing the commercial
scale and manufacture. The results for all reported batches comply with the acceptance criteria
confirming the consistency of the manufacturing process and its ability to manufacture to the intended
product specification.
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Stability of the product

Stability data from three pilot scale batches of finished product stored for up to 24 months under long
term conditions (25 ©C / 60% RH) and for up to 6 months under accelerated conditions (40 °C / 75% RH)
according to the ICH guidelines were provided.

The batches of finished product are representative of those proposed for marketing and were packed in in
different primary container closure systems: blisters and HDPE bottles.

The stability studies of the primary batches are conducted according to a reduced matrix design with
these different packages, which was considered acceptable.

The batches were tested for appearance, assay, degradation products, dissolution, water conte@nd
microbiological quality. The analytical procedures used were stability indicating. All results v@ thin
proposed specification limits and no trends or significant changes were seen.

*
In addition, one batch was exposed to light as defined in the ICH Guideline on Pho@ty Testing of
New Drug Substances and Products. No change in tablet assay, water content, di n or degradation
was observed as a result of light exposure. \

Based on available stability data, the proposed shelf-life of 30 months wit ecial storage conditions
for the finished product packaged in opaque PVC/PCTFE/PVC-aluminiupn blisters as stated in the SmPC
(section 6.3) are acceptable. {

Adventitious agents q

No excipients of human origin are used in the manufac he product. As regards animal origin, the
only component of animal origin is shellac which is u in%the printing ink. Shellac is obtained from the
resinous secretion of insects. Insects are not a tra ible spongiform encephalopathy (TSE)-relevant
animal species, as defined in the "Note for gl‘gignd n minimising the risk of transmitting animal

spongiform encephalopathy agents via hum veterinary medicinal products (EMA/410/01 rev.3).
The magnesium stearate is of vegetable&)

2.2.4. Discussion on chemiea¥, pharmaceutical and biological aspects

Information on developmen\%&[acture and control of the active substance and finished product has
been presented in a satisfactory manner. The results of tests carried out indicate consistency and
uniformity of important ct quality characteristics, and these in turn lead to the conclusion that the
product should have sfactory and uniform performance in clinical use.

>
2.2.5. Co ons on the chemical, pharmaceutical and biological aspects

The qu 't@ this product is considered to be acceptable when used in accordance with the conditions
defi e SmPC. Physicochemical and biological aspects relevant to the uniform clinical performance
of the product have been investigated and are controlled in a satisfactory way.

2.2.6. Recommendation(s) for future quality development

Not applicable.
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2.3. Non-clinical aspects

2.3.1. Pharmacology

Primary pharmacodynamics

In vitro studies demonstrated sotagliflozin is an inhibitor of human SGLT2 (IC5, = 1.8 nM) and SGLT1
(IC50 = 36.3 nM). Sotagliflozin also inhibits SGLT2 and SGLT1 from non-human species (mouse, rat, dog
and monkey). SGLT2 potency ranged from 0.5 - 1.4 nM, while SGLT1 potency ranged from 40.2 to 85.6
nM.

Through its activity at SGLT2 sotagliflozin enhanced glucose secretion in urine in mice, rats, d nd
monkeys. In diabetic and non-diabetic mice and in obese-prone non-diabetic rats, sotaglifloz' roved
glucose tolerance. In obese-prone non-diabetic rats, sotagliflozin lowered postprandlalm . Through

inhibition of SGLT1 in the intestine, sotagliflozin reduced glucose absorption. Postprandﬁ vels of GLP-1
and PYY were increased. A study in SGLT1 knockout mice showed that the |ncrease P-1 was not
dependent on SGLT1-inhibition. No increase in PYY was observed in the SGLT ckeut mice.
non-obese diabetic (NOD) mice with T1DM, sotagliflozin significantly improve emic control in
animals maintained on a low dose of insulin; fed blood glucose and A1C Iw ere comparable to mice
treated with high-dose insulin only. The incidence of hypoglycaemia {e h lower in the

sotagliflozin-treated mice receiving low dose of insulin than in the ceiving high-dose insulin only.

Secondary pharmacodynamics q
No relevant off-target activity was observed in a general.s ith 75 different receptors, enzymes and
ion channels. In an assay with other members of the SGL mily, relevant activity was observed with

hSGLT5 (ICs = 54.1 nM) and hSGLT6 (I1Cso = 27.3 r@

Safety pharmacology

Sotagliflozin has an IC5y >23.5 pM in the @1 ether-a-go-go related gene (hERG) assay. A cardiac
telemetry study in Beagle dogs showe é&otagliﬂozin had no significant effect on QT or QTc interval
(corrected with the Fridericia metho b)se levels up to 500 mg/kg. Sotagliflozin at 500 mg/kg caused
significantly higher heart rates (5 ‘égher than controls) in Beagle dogs. Increased heart rate (+18%b)
was also noted for animals a@w&ered 100 mg/kg at two hr post-dose. Sotagliflozin at doses

<100 mg/kg had no advefge effects on the CNS, respiratory, Gl, and renal systems. As expected based
on the mode of action, iflozin had pharmacologic effects on the renal system. These changes were

considered non-ady doses <100 mg/kg sotagliflozin.

2.3.2. Pha’E@okinetics
i e

Follow intravenous administration of sotagliflozin to mice, rats, dogs and monkeys, sotagliflozin
exhibite generally similar volume of distribution, whereas clearance appeared to be slightly greater in
rodent$,than in the dog or monkey. Following administration of a single oral dose of sotagliflozin, good
oral bioavailability (=50%) was observed in the mouse, rat, and dog. In the monkey, oral bioavailability
of sotagliflozin was lower (approximately 5%). In all species, exposure following oral administration of
sotagliflozin increased as a function of the dose administered. In multiple dose studies, sex-related

differences were observed with females exhibiting increased exposure when compared to the males.

There was no evidence of significant sotagliflozin accumulation on repeated oral administration.

Sotagliflozin exhibited high plasma protein binding (=90%o) in all species tested. Quantitative whole-body
autoradiography (QWBA) studies in male rats administered *C-sotagliflozin by oral gavage,
demonstrated that radioactivity was extensively distributed to tissues and organs. Tissues showing the
highest peak concentrations of radioactivity were the liver, kidney medulla, kidney cortex, kidney,
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adrenal gland, and pancreas. There was no significant accumulation of radioactivity in the central
nervous system (CNS), and radioactivity was not selectively associated with the melanin-containing
tissues or red blood cells. The placental transfer of sotagliflozin was assessed following administration of
14C-sotagliflozin to timed pregnant rats. The results showed that **C-sotagliflozin-related radioactivity
crossed the placenta at low levels.

Both in vitro and in vivo metabolism studies demonstrated that metabolic profiles are qualitatively similar
among species, except dog where minimal metabolism was observed. Sotagliflozin was extensively
metabolized in the in vivo human absorption, metabolism, and excretion study. Direct glucuronidation,
forming sotagliflozin-3-O-glucuronide, was the major metabolic pathway, accounting for 94% of total
radioactivity in plasma (0.25 to 48 hr AUC pool), and 33% of the dose in urine. The glucuronid
sotagliflozin was present in all species except dog. All other metabolites detected in human ;@ each
accounted for 2.5% or less of the total radioactivity. . %

2.3.3. Toxicology O&
Single dose toxicity Q’&

p to 1000 mg/kg.

In a single dose toxicity study in rats, sotagliflozin was well tolerated at %

Repeat dose toxicity &

In the rat repeat dose toxicity studies, the expected pharmacok%?ect of marked glucosuria was
observed. The glucosuria predisposed for infection and infla of the urogenital system. In the
26-week repeat-dose study in rats, glucosuria-related cha ere observed at 275 mg/kg/day males
and 300 mg/kg/day females. Sotagliflozin-related targetsN\icluded the prostate, trabecular bone of the
sternum, renal pelvis (females), and urinary bladde ales). The applicant refers to other marketed
SGLT2 inhibitors, where prostate inflammation t observed. Based on an evaluation of available
nonclinical and clinical data as well as publishéd literature, the applicant is of the view that this
observation is of limited relevance in hum
to moderate) was noted within the ste
the 26-week repeat-dose rat study
to the growth plate. An assessm

. Sotagliflozin-related increase in trabecular bone (minimal

males (230 mg/kg/day) and females (=75 mg/kg/day) in
characterized by a thickening of the trabecular bone adjacent
one turnover markers in the 26-week rat study showed that there
was a decrease in bone tur rkers (osteocalcin, N-terminal propeptide of type 1 collagen, and
resistant acid phosphate) and calciotropic hormones (1,25 Vit. D and PTH).
The trend for a decreas ne turnover markers at 30 mg/kg/day was generally marginal and not
considered biologica ignificant.

Osteoclast-derived tartra

In the dogs, ad @ ffects were observed at the highest dose (500/300 mg/kg) in the 4-weeek and
13-week studi \n the 39 week study no adverse effects were observed at the highest dose 200 mg/kg.
All observ, were considered related to the desired pharmacological effect. No changes in the bone
ers and calciotropic hormones were observed in the 39-week dog study.

GenotoXicity

A standard battery of genetic toxicology studies (Salmonella-Escherichia coli/mammalian-microsome
reverse mutation assay (Ames assay); chromosomal aberration test in Chinese Hamster Ovary (CHO)
cells; and the in vivo rat bone marrow micronucleus assay) determined that sotagliflozin was not
mutagenic or clastogenic.

Carcinogenicity

The carcinogenic potential of sotagliflozin was assessed in transgenic (Tg.RasH2) mice and
Sprague-Dawley rats. In the 26-week mouse study, no sotagliflozin-related effects on survival or
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incidence of neoplasms were observed at doses up to 100 mg/kg/day, the highest dose evaluated. In the
104-week rat study, sotagliflozin-related proliferative changes (neoplasia and hyperplasia) were
observed in the thyroid gland, and sotagliflozin-related non-neoplastic microscopic findings were noted in
the kidney, urinary bladder, parathyroid, prostate, seminal vesicle, nonglandular and glandular stomach,
tongue, sternum, and femur. An increase in the incidence of thyroid follicular cell carcinoma was
observed for 75 mg/kg/day males. Sotagliflozin was not considered to cause carcinogenicity in rats at
<30 mg/kg/day. In a mechanistic study it was shown that sotagliflozin significantly increased serum TSH.
Sotagliflozin increased the average frequency of Ki67-postive staining (a marker for cell proliferation) in
the thyroid. The applicant concludes that the thyroid carcinoma observed in the study were the result of
the TSH increase, known to increase follicular cell tumour incidence in rats by a mechanism that,is not
relevant for humans. 6

Reproductive and developmental toxicity . %6

Sotagliflozin did not impair fertility or alter early embryonic development in the rat és up to

300 mg/kg/day, the highest dose evaluated. Embryo-fetal development was eval in rats and
rabbits. In rats, the NOAEL for embryo-fetal development was 100 mg/kg/da@ marked maternal
and embryo-fetal toxicity at 350 mg/kg/day. In the rabbit, the embryo-fetahtoxiCity no-observed-effect
level (NOEL) was 200 mg/kg/day, the highest dose evaluated. In a rat pr d post-natal development
study the NOAEL was 100 mg/kg/day, the highest dose administered. a rat juvenile toxicity study, the
NOAEL was considered to be 75 mg/kg/day, the highest dose evalé

Toxicokinetics

Exposure multiples in relation to clinical exposure at th@nal recommended human dose is
summarized in the following table:

‘aY
Study Type Species Sex \\\bEL/NOAEL AUCo_24n MOE?
X (mg/kg/day) (ng*hr/mL)
M 30 15 077 8x
26-Week Repeat-dose Rat F(" ‘v 75 84 145 23x
NN 158 334 80x
39-Week Repeat-dose Dog N 200 143 795 73x
_ U M 87 400 44x
Carcinogenicit Mouse n' F 0 207 000 105x
genicity o ~ 20 14 800 8x
aQ F 40 300 20x
Emb fetal toxicit Rat F 100 78 012 40x
mbryo-tetal toxicity it F 200P 18 145 9x
¢
. N M 34 500 18x
Juvenile toxicity ‘A{\ at F 75 60 100 31x

Abbreviations: Ft}%; M=male; MOE=margin of exposure; MRHD=maximum recommended human dose;

NOAEL= no-o dverse-effect level; NOEL=no-observed-effect level

a MOE = M f exposure. Compares exposure of sotagliflozin in animal plasma (AUCo.24r) at the NOEL/NOAEL
to the AUCq..4n at the maximum recommended human dose (MRHD) of 400 mg dose (1969.3 ng*hr/mL;
Po K study report LX4211-N101).

b ue

Other toexicity

Process-related impurities were observed in sotagliflozin drug substance, however no individual
impurities that exceeded the ICH identification threshold of 0.10% were observed in clinical batches.

A mutagenic risk assessment was performed on actual and potential mutagenic impurities of sotagliflozin
according to the ICH M7 guideline.

No phototoxicity study has been performed since sotagliflozin does not absorb within the 300 to 800 nm
range of the electromagnetic spectrum. While weak absorption was observed at 290 nm, its molar
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extinction coefficient was below 1000 L molicm™ and is therefore not considered to be sufficiently
photoreactive to result in direct phototoxicity.

2.3.4. Ecotoxicity/environmental risk assessment

The phase | default PECgy, for sotagliflozin was calculated to 2.0 x 103mg/L or 2.0ug/L, triggering a Phase
Il assessment. The log Koy for sotagliflozin was reported as 2.98 but the study report provided
(#LP-802034-01-014) was of insufficient quality. The CHMP requested the study reports and an updated
ERA to be provided post-approval.

2.3.5. Discussion on non-clinical aspects 6
Pharmacology . %6

The data on primary pharmacodynamics presented by the applicant suggest that so %zin acts
through inhibition of SGLT1 and SLT2 to improve glycemic role. The inhibition qQf is the most
important mode of action. The contribution of SGLT1 inhibition was shown in t imal studies but it is
difficult to extrapolate this to the human situation. The 20-fold lower activity a LT1 results in that
inhibition of SGLT1 is likely to take place only locally in the intestine. In Mi€e,and rats, the activity at

SGLT1 is even lower (84-fold in mouse, 202-foldl in rat), suggesting a l€sser role for SGLT-1 in the rodent
models. However, there are clear differences in the metabolism of iflozin between species that
makes the comparison difficult. An estimate of the relative role LT2 vs SGLT1 inhibition must be

made on clinical PD data.

No relevant off-target activity was observed in a general with 75 different receptors, enzymes and
ion channels. In an assay with other members of th LT family, relevant activity was observed with
hSGLT5 (IC5o = 54.1 nM) and hSGLT6 (ICso = 27. ”SGLT5 and SGLT6 act primarily in the kidney and
CNS, respectively. The activity at these targe ilar to the activity at SGLT1. Since systemic
inhibition of SGLT1 has not been observed ely that any inhibition of SGLT5 or SGLT6 will occur at
clinically relevant exposures. 0

Although a few compound-related fj were noted in these safety pharmacology assessments, it is

agreed that the dose levels as with the findings were well in excess of those required to produce
the desired pharmacologic er

Pharmacokinetics @»\
i

The major human metabolite, sotagliflozin-3-O-glucuronide constitutes the dominant form in human

plasma (94%), T@betabolite is formed in the toxicity species, but to a much smaller extent. This is
important to

r in the safety evaluation.

se toxicity studies were performed in rats and dogs. Carcinogenicity evaluation was performed
in mice and rats. Embryofetal development studies were performed in rats and rabbits. All species are
pharmacologically relevant. While no data on the activity of sotagliflozin on rabbit SGLT1 and SGLT2 were
provided, maternal effects related to the expected pharmacology were observed. The main human
metabolite sotagliflozin-3-O-glucuronide was formed in rats and mice at much lower levels than in
humans and was not found in dog. Whereas this metabolite is not qualified in these animal studies it is not
considered a safety concern, based on experience with other glucuronides. The choice of animal species
for toxicity evaluation is endorsed.

Repeat dose toxicity
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In the rat repeat dose toxicity studies, the expected pharmacologic effect of marked glucosuria was
observed. The glucosuria predisposed for infection and inflammation of the urogenital system, including
prostate, renal pelvis and urinary bladder. The applicant refers to other marketed SGLT2 inhibitors, where
prostate inflammation was not observed. Based on an evaluation of available nonclinical and clinical data
as well as published literature, the applicant is of the view that this observation is of limited relevance in
humans. This conclusion is endorsed.

Sotagliflozin-related increase in trabecular bone (minimal to moderate) was noted within the sternum of
males (=30 mg/kg/day) and females (=75 mg/kg/day) in the 26-week repeat-dose rat study. An
assessment of bone turnover markers in the 26-week rat study showed that there was a decrease in bone
turnover markers. Bone mineral density and bone resorption biomarkers were monitored in clini
studies. There were small changes observed in bone density versus placebo in a 52 week sub
the bone density values were still within the normal range. In view of these minor effects, i
the rat findings are of little clinical importance. &\

In all repeat-dose toxicity studies, NOAEL values did not consider the pharmacalo, 't@ect of glucosuria
as adverse. While it is generally not acceptable to disregard an adverse effect iS related to primary
pharmacology, and glucosuria would normally be considered an adverse effect)jin this case such NOAEL
determination would not be meaningful. Glucosuria is the desired effect i clinical situation. The
NOAEL values proposed by the applicant are endorsed.

Carcinogenicity q@
Wae

In the rat carcinogenicity state, an increase in the incidence d follicular cell carcinoma was

observed for 75 mg/kg/day males. In a mechanistic stn.@/as shown that sotagliflozin significantly
increased serum TSH. It is agreed that these data supportda mechanism where sotagliflozin causes an
increase in thyroid hormone concentrations Which@ associated with a carcinogenic risk. Such effect

is considered not relevant in humans and it is therefore concluded that the rat findings do not suggest a

carcinogenic potential in humans. O

Reproductive and developmental toxici

A standard package on reproductiv evelopmental toxicity was performed in rat and rabbit. It is
agreed that these data do no a risk for reproductive or developmental toxicity for sotagliflozin.
Reversible renal changes (ki eight; tubular dilatation) were observed in the rat juvenile toxicity
study. Because glomerulaidevelopment/nephrogenesis in humans is completed prenatally and the
timing of nephrogenesisii e rat occurs postnatally, the findings in the juvenile rat toxicity study are

in the SmPC section 4.6

relevant for exposureldiving the 2" and 3" trimester in humans. A recommendation against use during
this period is incl@

Metabolites
The ma an metabolite, sotagliflozin-3-O-glucuronide,is formed in small levels in the toxicity
specieg™~Fhe exposure levels in the animal studies have not been quantified, but they are unlikely to

provide a formal qualification. However, glucuronides other than acyl glucuronides are considered of little
safety concern and no further qualification studies are warranted. This was also the conclusion in a
previous CHMP Scientific Advice.

RMP

In the view of the CHMP, there are no nonclinical findings, which have not already been covered by clinical
safety data that should be raised as important potential risks in the RMP.

Environmental risk assessment

The CHMP requested the missing ERA files (phase Il and log Kow study) to be provided post-approval.
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2.3.6. Conclusion on non-clinical aspects

This application was considered approvable from a non-clinical point of view. Remaining information
needed for finalising the Environmental Risk Assessment is requested post-approval.

2.4. Clinical aspects

2.4.1. Introduction

GCP @b

The Clinical trials were performed in accordance with GCP as claimed by the applicant.* %

The applicant has provided a statement to the effect that clinical trials conducted ou@&he Community
were carried out in accordance with the ethical standards of Directive 2001/20\'%

- Tabular overview of clinical studies 0

Table 2 Overview of studies included in the clinical phar acgiogy package of

sotagliflozin e‘
Description Phase Subject n Dose (\ Reference
-
SAD 1 HV 96 5, 15, 25 QOJ,ZOO, 300, 500 mg LX4211-1-101
50, Y300 od - 1 week
MAD 32
SAD - high doses 1 HV 24 8@200, 2000 mg LX4211-1-106
MAD - high doses 1 HV 25 @) 800 mg od - 10 days LX4211-1-110
L ) g
QT 1 HV A 800, 2000 mg LX4211-1-109
Frel tablet vs solution 1 T2DM \J 300 mg LX4211-1-102
PN 6x50mg, 2x150 mg, 30 ml 10 mg/ml
BE 2x200 mg vs 400 mg 1 U 30 400 mg LX4211-1-117

development tablet

BE commercial vs 1 Q@J 76 200 mg BEQ15271

Food effect HV 14 400 mg PKM15047
0 Q
Mass balance ~ HV 8 400 mg 14C-sotagliflozin (100 pCi) LX4211-1-108
Renal impairment ‘\\\1 T2DM 16 400 mg od - 1 week LX4211-1-107
o Cy (PK)
: ; N
Renal impairm 1 RI 26 400 mg LX4211-1-121
Hepatic j Wt 1 HI 32 400 mg LX4211-1-116
DDI Qe min 1 HV 30 400 mg LX4211-1-103
4
DDI - &C 1 HV 30 400 mg - 1 week LX4211-1-120
DDI - rifampicin 1 HV 16 400 mg INT14936
DDI - mefenamic acid 1 HV 16 400 mg od forl week INT14937
DDI - digoxin 1 HV 24 400 mg od for 12 days LX4211-1-114
DDI- rosuvastatin 1 HV 24 400 mg od for 13 days LX4211-1-115
DDI - metoprolol 1 INT14972

midazolam
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Table 3 Overview of modelling and simulation reports included in the submission of
sotagliflozin

Description Reference
PopPK - healthy volunteers, CKD pats POHO0532
PopPK and HBAlc exposure-response - T1D2 pats LX4211-N101
Pop exposure-response - T1D2 pats LX4211-N103
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Table 4 Phase 2 and 3 studies included in the clinical development program

Study Study Short Dosing Schema/  Patient Number of Status
Number Title/Design Study Duration Population Patients
CTD Randomized
Location to Treatment
Phase 2 Studies
LX4211.202 Phase 2, Multiple oral doses of  T2DM with 299 total Initiated:
Placebo-controlled, sotagliflozin inadequate . 15-Jun-2011
(Study 202) . . 59 in 75 mg qd;
Dose-Ranging (75 mg qd, 200 mg glycemic control .
. ) 60 in 200 mg qd; Completed:
Study in qd, 400 mg qd; on metformin .
60 in 400 mg qd; 15- 201

Combination with
Metformin in T2DM

200 mg bid) or

placebo administered

for 12 weeks

monotherapy

60 in 200 mg bid;
60 in placebo qd

Q

LX4211.203 Phase 2, Sotagliflozin 400 mg Inadequately 36 total Initiated:
Placebo-controlled, or placebo controlled T1DM . @ 08-Feb-2013
(Study 203) o 19 in g qd;
Proof-of-Concept administered qd for
. 174 cebo qd. Completed:
Study in T1DM 29 days
K 13-Jan-2014
LX4211.204 Phase 2, 400 mg sotagliflozin 18 to q 87 total Initiated:
Placebo-controlled or placebo e dult . 20-April-201
(Study 204) . o ! . 43 in 400 mg qd;
Study in Young administered qd for pa S with . 5
. . . 44 in placebo qd.
Adult Patients with 12 weeks DM with A1C
Completed:
T1DM and Elevated 29%
23-Sep-2016
AlC \
LX4211.206 Phase 2, Placebo- 75 m@ng, or T1DM and 141 total Initiated:
controlled, 4 dministered inadequate . 10-Jul-2015
(Study 206) . . 35in 75 mg qd;
Dose-Ranging r 12 weeks glycemic control .
35 in 200 mg qd; Completed:
Study in T1DM with insulin .
35 in 400 mg qd; 26-Aug-2016
therapy
% 36 placebo qd.
. ,(\
Phase 3 Studiesr\
9
LX4211.309?% \X% 200 mg or 400 mg T1DM 793 total Initiated:
ebo-controlled sotagliflozin or North America . 23-Mar-2015
(Study 3Q9) 263 in 200 mg qd;
Study in T1DM placebo qd for 52 .
262 in 400 mg qd; Completed:
with Optimized weeks (24-week Core )
268 in placebo qd = 17-Feb-2017

Insulin Therapy

Treatment; 28-week

Long Term Extension)
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Study Study Short Dosing Schema/  Patient Number of Status

Number Title/Design Study Duration Population Patients
CTD Randomized
Location to Treatment
LX4211.310% Phase 3, 200 mg or 400 mg T1DM 782 total Initiated:
Placebo-controlled sotagliflozin or Europe & Israel . 21-May-201
(Study 310) ) 261 in 200 mg qd;
Study in T1DM placebo qd for 52 .
. . 263 in 400 mg qd;
with Optimized weeks (24-week Core )
. 258 in placebo qd. Completed:
Insulin Therapy Treatment; 28-week
23-Jun-2017
Long Term Extension)
A
LX4211.312° Phase 3, 400 mg sotagliflozin T1DM 1405 total . %gated:
8-Sep-2015

Placebo-controlled or placebo gd for Worldwide .
(Study 312) 700 in 400
Study to Evaluate 24 weeks

Completed:

o 705 in
the Net Clinical
\s 18-Apr-2017
Benefit® of 0
Sotagliflozin as %
Adjunct to Insulin K

Therapy in TIDM
A\

# For Studies 309 and 310, insulin therapy was optimize -@ ior to randomization, as detailed in Section

1.3.4

b For Study 312, insulin was not optimized prior domization.

¢ Net benefit was defined as the proportion o s with A1C <7.0% and no episode of SH and no
episode of DKA from randomization to Week 24.

2.4.2. Pharmacokinetics \Q
Bioanalysis OC)

A HPLC-MS/MS method for simultan etermination of sotagliflozin and M19
(sotagliflozin-3-0O-glucuronide) i a has been developed, pre- and within study validated.

A HPLC-MS/MS bioanalytical ay for determination of sotagliflozin and M19 in the urine has been
developed and pre-studym&lifled.

LC-MS/MS method§ &rmination of rifampicin, mefenamic acid, rosuvastatin, digoxin, metoprolol,

midazolam, ethin diol and norelgestromin were also developed and validated for the intended
*

purposes. \
Absorpti 6

Sotagli (Q’s characterized as a BCSII compound. At least 57% of the dose entered the systemic
circu as parent compound/or metabolites. Following both single and repeated dosing with
sotagliflozin tablets, the C,,,« occurred at 1-4h but secondary peaks/shoulders were seen in the
concentration-time profiles.

The increase in systemic exposure was dose-proportional in the therapeutic dose range. The
accumulation index at steady state was ca 2.

Bioequivalence was demonstrated between the commercial 200-mg tablet and the 200-mg development
tablet used in the clinical program including phase 3.

The exposure of sotagliflozin was increased when co-administered with food (high fat/high caloric), the
Cmax Was ca 2.5-fold and total exposure ca 1.5-fold higher compared to under fasted condition.
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Distribution
The f, (unbound fraction) was determined in vitro to 2.7% and to 2.3% for sotagliflozin and M19,
respectively, in the therapeutic concentration range.

Ex vivo protein binding of sotagliflozin in plasma from subjects diagnosed with renal and hepatic
impairment did not show any differences in f, compared to in healthy subjects.

Elimination
The terminal t,,, of sotagliflozin was calculated to about 24-30h and to about 24h for M19.

Fifty-seven percent of a 14C-sotagliflozin dose was excreted in the urine and 37% in faeces. Less than 1%
of the dose was excreted unchanged compound in the urine and 23% of the dose was identifie

sotagliflozin in faeces. @

Metabolism ¢ %

Sotagliflozin was extensively metabolised by UGT1A9 in vitro and UGT1Al and 2B7 w % involved but
to a lesser extent. UGT1A9 is characterized as a polymorphic enzyme and geno ér UGT1A9*3 was
performed in four phase-1 studies. One subject bearing the UGT1A9*3 allele tified and exhibited

W&
increased exposure of sotagliflozin. 0

In vitro phenotyping showed that sotagliflozin was also metabolised b{: 4.

A total of 22 metabolites were characterised based on pooled plasn@ ine and faeces samples. Twelve

in the urine and 11 in faeces. Many of the metabolites were ide as glucuronides.

One major metabolite M19, a direct glucuronide (sotagliflozin~8-O-glucuronide) was identified,
representing 94% of the total plasma radioactivity. M19 haracterized as a very poor inhibitor with
IC50s of =10000 nM for both SGLT2 and SGLT1 trar@rters.

No active metabolites were identified. Q

Time-dependency \
No signals of time-dependent PK of so&@zm have been seen following repeated dosing.

PK in the target population O

The individual model predict sure of sotagliflozin at steady state following 200 mg od was C,,.=40
ng/ml with C,,,=64 ng/ aﬁmmzzg ng/ml. The estimated time to peak concentration varied
considerably with a typixlue of 2h post dose. The total exposure was AUCt=968 ng/ml.h and the
terminal t;,, ca 28?2. Q er-individual variability was ca 47% (CV) and the intra-individual 9-32% and
the intra-individu -32%.

>
Special pop
Renal impai t
The tot sure of sotagliflozin, and its variability, increased with decreasing renal function but levelled
off b n moderate and severe Rl. The exposure was about 1.7-, 2.7-fold, 0.8- and 1.5-fold higher in

mild, moderate and Rl and ESRD, respectively, compared to healthy subjects. M19 represented >95% of
the total systemic exposure independently of degree of renal function.

No difference in the exposure of sotagliflozin was, however, seen between T2DM subjects diagnosed with
moderate (eGFR >45 ml/min/1.73m?) and severe (eGFR <45 ml/min/1.73m?) RI following 400 mg od for
one week. The exposure on Day 7 i.e. at steady state was ca 2.5-fold higher than after a single dose.

Hepatic impairment

The total exposure of sotagliflozin was comparable (slightly lower 0.7-fold) in subjects diagnosed with
mild HI with compared healthy subjects in a dedicated HI study. About 3- and 5.6-fold higher exposure of
sotagliflozin was seen in subjects with moderate and severe HI, respectively, compared to healthy
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subjects following single oral dose of 400 mg. Comparable exposure of M19 was seen in mild and severe
HI compared to healthy subjects, respectively.

Co-variates

Body weight was identified as a significant covariate for CL/F. The model predicted CL/F was about
3.5-fold higher in a heavy subject weighing 166 kg compared to a small subject weighing 46 kg. Any
increase in exposure of sotagliflozin with age was probably not due to increased age but rather to a lower
eGFR with increasing age. Gender and race were not identified as clinical relevant co-variates.

Interactions
The PK interaction potential of sotagliflozin has been evaluated in a number of in vitro and seveR,in vivo
studies. Sotagliflozin was extensively metabolised to M19 (sotagliflozin-3-O-glucuronide) Whin@s

%
A

investigated in the DDI studies as well. The results are tabulated/summarized below.

In vitro K
Signals were shown for clinical relevant O

- inhibition of CYP2D6 and CYP3A4 \Q

- induction in vivo of CYP1A2, CYP2B6 and CYP3A4 \,

- inhibition of Pgp, BCRP, OATP1B1 and OATP1B3 @0

In vivo K

Victim

Co-treatment with g

— rifampicin (strong inducer) - SmPC 4.5: frequent monitori
— mefenamic acid (UGT inhibitor) - SmPC 4.5: no speci I@e recommendations

— metformin or combined oral contraceptive - no effect on the PK
Drug name Geometric mean Fag % CT)
Metformin. 1000 mg (a) Cmax \ :
Metformin, 1000 mg (a) AUC C) v | ——
Norgestimate/ethinyl estradiol, Cmax 0 '—0—
0.25mg/0.035 mg, once daily (b.c) i i
Norgestimate/ethinyl estradiol, - i
0.25mg/0.035 mg, once daily (b,c) K
Mefenamic acid, 250 mg every 6 ; Cmax ——
hours (a) i i
Mefenamic acid, 250 mg every 6 AUC P
hours (a) % i
Rifampicin. 600 mg, once d@ Cmax ——
Rifampicin, 600 mg. o a) AUC —e— ; '
. | i
\ T T T L T : i T Y '; v T T T T T
25 50 75 100 125 150 175 200
@ Change relative to Sotagliflozin alone
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Perpertrator

Co-treatment with sotaglflozin and

— digoxin (Pgp substrate) - SmPC 4.5: careful monitoring

— midazolam (CYP3A4 substrate) - SmPC 4.5: unclear mechanism, more data needed

— rosuvastatin (OATP, BCRP, OAT3 substrate) - SmPC 4.5: unclear

— metformin (OCT2 substrate), ethinyl estradiol (CYP3A4 substrate) and norgestimate (CYP3A4, UGT
substrate) or metoprolol (CYP2D6 substrate) - no effect on their PK

Drug name Geomeiric mean ratio (0% CT)

Metformin, 1000 mg (a) Cmax el i

Metfornun, 1000 mg (a) AUC E —

Ethl.mhl) )emadml. 0.035 mg, once Cmax i — 6

daily ! !
Ethinyl estradiol, 0.035 mg, once AUC —— @
daily (b) :

Norelgestromin (b,c) Cmax e

Norelgestromin (b.c) AUC P .- O
Digoxin 0.5 mg (a) Cmax _— Q
Digoxin 0.5 mg (a) AUC —— \
Metoprolol, 100 mg, single dose (d) Cmax S — 0
Metoprolol, 100 mg, single dose (d) AUC — @

Midazelam, 2 mg. single dose (d) Cmax —— K

Midazolam, 2 mg, single dose (d) AUC —— i @

Rosuvastatin 10 mg (a) Cmax SRR

Rosuvastatin 10 mg (a)

= T =S

T T T f
50 75 100 125 175 2

Change Nlati\'@edicntion alone

N
S

2.4.3. Pharmacodynamics 60
&0

Sotagliflozin is a dual SGL anZSGLTZ inhibitor. Based on anatomical location of SGLT, the half maximal
rotein binding of sotagliflozin, the SGLT1 inhibition is limited to local in the

(=1
(=]

Mechanism of action

inhibitory concentration

Gl tract, and the SG ibition is systemic.

In normoglycae@ividuals, kidneys filter up to 180 g of glucose daily, 99% of which is reabsorbed into
the circulatio@ arily by membrane-associated proteins of the SGLT family located in the proximal
tubules of phron. This process results in little to no loss of glucose into the urine. When blood
glucgse concentrations exceed the renal threshold (approximately 150 to 200 mg/dL), which

com occurs in diabetes, the maximum transport capability of SGLT2 is exceeded, resulting in
incomplete glucose reabsorption and glucose loss into the urine. SGLT2 inhibition in the kidney has
several consequences: 1) glucose is cleared from the circulation independently from insulin; 2) glucose
clearance decreases with reduced levels of BG, which limits the risk of severe hypoglycaemia; 3) urinary
glucose excretion (UGE) lowers blood pressure (BP) through mild diuresis; and 4) UGE leads to weight

loss through caloric loss (2).

The primary transporter for absorption of glucose and galactose in the intestine is SGLT1. Inhibition of
SGLT1 delays and reduces glucose absorption in the proximal intestine, resulting in blunting and delay of
postprandial glucose (PPG) excursions, and decreased glycaemic variability. In addition, more glucose
delivery distally triggers increased L-cell release of glucagon-like peptide-1 (GLP-1) and peptide YY (PYY),
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which is a natural peptide hormone response associated with enhanced glycaemic and appetite control.
Thus inhibition of SGLT1 in the intestine may improve glucose control in several ways, namely: 1)
reducing intestinal glucose absorption leading to reduced PPG; and 2) stimulation of Gl peptides, such as
GLP-1 and PYY, proteins that assist in glycaemic and appetite control, and are associated with reductions
in BP and body weight (BW).

With sotagliflozin, the desirable effects of SGLT2 inhibition are complemented with SGLT1 inhibition in the
Gl tract to produce reductions in PPG while triggering lower UGE than the more selective SGLT2 inhibitors.
The dual SGLT1 and SGLT2 inhibitory activity of sotagliflozin could potentially maintain efficacy in patients
with renal impairment as well as reduce the side effects associated with high UGE, such as genitourinary
tract infections.

Primary pharmacology . %Q

The PD of sotagliflozin has been studied in healthy subjects (LX4211.104, LX4211.1Jgs:d subjects with
T2DM with/without concomitant sitagliptin (LX4211.105), at a single dose Ieve% g (LX4211.105

and LX4211.111) or multiple dose regimens of 150 mg, 300 mg, or 400 mg 211.201,
LX4211.104). Main PD markers in these studies were PPG and UGE. In the se tracer study
LX4211.111, the primary endpoint was RaO and was compared to canag in. Among the further PD

markers FPG, GLP-1 (total and active), and PYY were common acrosE udies.

A Phase 2 study in the target population (LX4211.203) investigat ide range of PD endpoints in TL.DM
patients with primary focus on the reduction in the bolus ins s under a dose regimen of 400 mg
sotagliflozin qd or placebo over 4 weeks. PD data has fu th@ n provided from the dose-ranging study
in TIDM (LX4211.206). \

In addition limited PD data was provided from a s patients with T2DM and renal impairment
(LX4211.107). \'

Urinary glucose excretion

Urinary glucose excretion was increas@ populations tested, consistent with SGLT2 inhibition. After
a single dose of 400 mg sotagliflozi@ althy volunteers, the amount of glucose excreted in urine over
24 hours after dosing ranged 40 and 45 g glucose in LX4211.111, which was lower than what

was seen after 300 mg of ca liflozin, a more selective SGLT2 inhibitor. After a single dose of 400 mg
sotagliflozin given to pati with T2DM in LX4211.105, the 24-hour UGE was approximately 92 g, which
constituted a change aseline of approximately 68 g.

<
Urinary glucosg e N n was also assessed following multiple dosing of the liquid formulation in T2DM

patients trea 4 weeks at 2 dose levels vs. placebo (LX4211.201). The Baseline Day -1 values
ranged fro &0 16.6 g for the 3 dose groups. LS means of changes from baseline were around 46 and
66 g/d @we sotagliflozin 150 mg and 300 mg dose groups, respectively, on Day 1. This effect slightly
dec ntil Day 28. No change was observed in the placebo group. Patients with T2DM and moderate
renal impairment have shown a slightly smaller change from baseline in 24-hour UGE of around 39 g/day
on Day 7 of a multiple dosing regimen in study LX4211.107.

The change from baseline in 24-hour UGE in the target population of TLDM patients was investigated in
the dose-ranging study LX4211.206. This study showed a dose-dependent mean increase in UGE from
baseline at Week 12 in all of the sotagliflozin groups compared with placebo (Table 5).
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Table 5 ANCOVA Analysis of Change from Baseline in Urinary Glucose Excretion at Week 12 —

mITT Population, study LX4211.206
Placebo Sotagliflozin | Sotagliflozin | Sotagliflozin
(N = 36) 75 mg 200 mg 400 mg
(N =35) (N =35) (N =35)

Urinary Glucose Excretion (g/day)
Baseline

N 28 30 26 29

Mean 6.9 15.8 6.6 10.0?\
Change from Baseline at Week 12 @V

P 2l
A d
N 23 24 23 (\‘94
hJ

LS Mean (SE) 0.26 (10.54) 42.0 (10.52) 58.0 (10. 0.7 (10.29)

95% CLs for Change from (-20.7, 21.2) (21.1, 62.9) (37.1,78. (50.3, 91.1)
Baseline

p-value 0.98 <0.001 K<Ei.001 <0.001
Summary of treatment comparison 0

LS Mean Difference (SE) from -- 41.8 1@ v 57.7 (14.8) 70.4 (14.7)
Placebo

95% CLs for Difference -- @.o, 71.5) (28.3, 87.2) (41.3, 99.6)

=N
p-value $\ 0.006 <0.001 <0.001

)
The 2-hour PPG for both 150 mg{;@oo mg sotagliflozin groups in T2DM patients in study LX4211.201
0‘the placebo group as early as Day 1 (p <0.05). At Day 28, the mean

showed a lower level compa
change from Baseline in 2zhouRPPG was -50.6 and -57.6 mg/dL in the 150 and 300 mg dose groups,
respectively, and were m tatistically significant versus placebo (p <0.05).

Post Prandial Glucose

LX4211.201 also irf
after OGTT. In«bath
and baseline \rected AUC,_4, Were statistically significantly lower than in the placebo group (p
<0.001).
35%_lo

ed an evaluation of PPG changes from Baseline by analysing the AUC over 4 hours
150 mg and 300 mg dose groups, plasma glucose AUCgy_4, corrected for baseline

ion of plasma glucose AUCO-4h was observed at Day 27 of dosing to be approximately
mpared to baseline (Day -2).

In study LX4211.107 in patients with T2DM and moderate to severe renal impairment, the equivalent
parameter of PPG, AUC predose-4y, CONfirmed a significant reduction from baseline with -176 mg*hr/dL on

Day 7 of treatment with 400 mg sotagliflozin, which constituted a change from baseline of around -20%.

In the target population of T1LDM patients, the lowering of the 2-hour PPG showed a linear trend for dose
dependency in study LX4211.206 with the 400 mg qd dose level being statistically significantly different
from placebo with a change from baseline of -49.5 mg/dL at Week 12. The dose levels of 75 mg and 200
mg qd reached changes from baseline -20.3 and -27.4 mg/dL, respectively (not significant). Of note,
these values were observed while the patients (CSII group) had dose-dependently reduced their total
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daily bolus insulin doses on average by -2.85, -1.32 and -6.97 1U/day for the 75, 200 and 400 mg qd dose
levels, respectively.

In study LX4211.203, PPG was assessed by analysing the 3-hour post-breakfast glucose AUC (AUCg_3p) in
T1DM patients following a MMTT, performed on Days 1 and 29. In the sotagliflozin group (400 mg qd) the
mean change was -250 + 187 mg*hr/dL which constituted a nearly 30% reduction compared to baseline,
compared with -200 = 318 mg*hr/dL for the placebo group which was around 20% lower than baseline.
The difference between treatment groups was statistically significant (p = 0.009). This occurred despite
the reduction from Baseline in total daily bolus of insulin of 32.0 + 18.1% in the sotagliflozin group, which
was a significantly greater decrease than for the placebo group (6.36 * 27.7%).

The triple glucose tracer study, LX4211.111 (healthy volunteers), enabled a more differentiate(@w on
PPG by analysing oral and total glucose appearance after breakfast and lunch, as well as in co@rison to
canagliflozin, a more selective SGLT2 inhibitor. Both drugs given as single doses prior & kfast
reduced oral glucose appearance in the first 2 hours after a standard breakfast as cq réd to placebo,
but the sotagliflozin effect remained visible also at lunch whereas under canagliflozi was not present
anymore at this time (Figure 2). On the other hand the oral glucose absorptio %sotagliﬂozin was
slightly higher than under placebo between 2 and 5 hours after start of the é\'ﬁeals. Overall, this

resulted in a reduction in PPG excursions as also detected by CGM.

Figure 2 - Mean rate of oral glucose appearance from pIasmé& H.] glucose enrichments
m

vs. time from test meal by treatment (lunch meal test gro pleters population)

H,]

2

Rate of Oral Glucose Appearance from Plasma [6,6-
Glucose Enrichments (mg/kg FFM/min) (+ 1 SEM)

P 3 2>

6\ Tume from Test Meal (Hours)

s Placebo -—&--&--Z LX¥4211 -0 —F Canagliflozin

] .
0 0() 1 2 3 4 5

Abb i n: SEM: standard error of the mean

The differences of the PPG AUCs were evaluated in a multiple dosing study (104) over 12 days in healthy
volunteers comparing on days 8 through 12 different dosing schedules relative to meal. In this study the
PPG AUCs were compared over the 3 main meals of the day. The outcome favoured a dosing schedule
immediately prior to breakfast, which was selected as the dosing schedule for the further Phase 2 and
Phase 3 studies.

Fasting plasma glucose

Study LX4211.104 in healthy volunteers showed a decrease from Baseline in FPG with all sotagliflozin
dose schedules, ranging from 5.17 mg/dL to 8.19 mg/dL, (p <0.001 for all dose groups).
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After 4 weeks of treatment in the T1DM study LX4211.203, sotagliflozin was not significantly different
from placebo in lowering fasting plasma glucose, but interpretation was limited by high variability of the
data. In the dose ranging study in T1DM, LX4211.206, when the LS mean for each group was compared
with the placebo group, the change in FPG from Baseline at Week 12 was not statistically significant at all
sotagliflozin dose levels and no dose-dependent effect was observed. This study was, however, difficult to
interpret due to group differences in the baseline FPG levels.

In the T2DM study LX4211.201, the decrease in mean FPG was observed starting on Day 7 in both
sotagliflozin dose groups. The lowest mean FPG values were 123.0 mg/dL for the sotagliflozin 150 mg
dose group and 120.3 mg/dL for the sotagliflozin 300 mg dose group on Day 29, after baseline values in
the range from 175.3 to 192.4 mg/dL. The mean FPG levels for the placebo group were 179.3 01.3
mg/dL and remained relatively stable throughout the study. Both sotagliflozin dose groups

statistically significant lower FPG levels compared to that in the placebo group as early a
post-treatment through discharge on Day 29 (p <0.001). A trend towards a greater r nin the
sotagliflozin 300 mg dose group was observed; however, the difference between th Xagliflozin dose

groups was not statistically significant for any day of evaluation. ®
Incretins and gut hormones (glucagon-like peptide-1, peptide YY) 0

In study LX4211.104 in healthy volunteers, increases in GLP-1 (active) A _last Were seen in all
sotagliflozin dose schedules. In addition, all sotagliflozin dose sche lead to increases from Baseline

in LS mean AUCg_ st Values of PYY.

The Phase 2 study LX4211.203 in T1DM patients assessed G —% PYY on Day 1 and Day 29. The
changes in active GLP-1 from Day 1 to Day 29 at 1-hou@meal were 4.6 &+ 4.0 pmol/L for the
sotagliflozin group compared with 1.8 + 2.0 pmol/L for théplacebo group. The changes in total GLP-1
from Day 1 to Day 29 at 1-hour post-meal were 7 6.9 pmol/L for the sotagliflozin group compared
with 3.2 = 2.3 pmol/L for the placebo group. AIs@re were significant differences between the 2
sSQQes from Day 1 to Day 29 at 1-hour post-meal were 9.8
d with 4.5 = 5.9 pmol/L for the placebo group (LS mean

Cl: 4.5, 11.8; p <0.001).

treatment groups for the change in PYY. The
=+ 4.8 pmol/L for the sotagliflozin group co
difference between groups 8.2 pmol/

Secondary pharmacol O

QT-study (LX4211.109

compared with pla;
change of QTckfrem¢Baseline for both doses of sotagliflozin showed only slight elevation, primarily in the

Study LX4211.109 ev l@ the ECG effects of a single dose of sotagliflozin 800 mg and 2000 mg
d open-label moxifloxacin in 63 healthy subjects. The placebo-subtracted

first 6 hours ose, and all 1-sided 95% UCB were less than 10 msec compared to 10.76 msec for
moxiflo a@ hours post-dose. The maximal mean value of AAQTcI for the sotagliflozin 2000 mg dose
gro 3-hours post-dose, where the AAQTcI was 2.74 msec and the UCB was 4.50 msec. The
sotag in 800 mg dose group produced a maximal change at 2-hours post-dose of 1.93 msec and an
UCB of 3.69 msec.

The steady state C,,ox and AUCq_ 4, in TLDM patients at the maximum recommended human dose of 400
mg is 130 ng/mL and 1969 ng*hr/mL, respectively. In study LX4211.109, the C,,x and AUCq_5st (last
measurable concentration was the last sampling time point: 60 hr) for the 800 mg and 2000 mg dose
were 139 ng/mL and 2257 ng*hr/mL; and 290 ng/mL and 4440 ng*hr/mL, respectively, indicating that
adequate coverage was achieved.
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Relationship between plasma concentration and effect

Pharmacokinetic/pharmacodynamic relationships related to efficacy

Population exposure-response (E-R) analyses were conducted to characterize the relationship between
sotagliflozin exposure and A1C, BW and 2-hour PPG.

Exposure-response analysis on Haemoglobin A1C

The exposure-Al1C analysis aimed to characterize the relationship between the exposure of sotagliflozin
and A1C as a function of time. The covariates evaluated were: age, race/ethnicity, sex, BW, body mass
index, eGFR, renal function category, baseline and screening A1C and mean total daily insulin. t

The exposure-response model on A1C was best described by a sigmoid inhibitory maximum

pharmacologic effect (Iax) mModel of time with a higher |, (i.e. typical value of the effe 1C
response) for subjects with screening A1C values (>10%) and with higher I« values ekly AUC of
sotagliflozin increases. Furthermore, the rate of increase in I, related to drug expo was found to be

higher for mean total daily insulin doses less than 0.73 1U/day/kg and lower f@ﬂ total daily insulin
dose greater than 0.73 IU/day/kg. The disease progression component of th ffsets the inhibition

of A1C, as compared to the predicted AL1C, for placebo and drug effect. %

The response on A1C was shown to be best predicted by using weekIYAAUC (sum of 7AUCq_,,) of
sotagliflozin as a marker for exposure. Model-predictions of the e e-response relationships at week

24 showed that the effect was close to its maximum level at a w; UC of around 12000 ng*hr/mL. The
mean weekly AUC is simulated to be approximately 6999 ng*hr/mL for 200 and 400 mg qd
doses of sotagliflozin, respectively. Furthermore, the m edicted that subjects treated with

sotagliflozin and total daily insulin doses <0.5 1U/kg a‘decrease of 0.50% in A1C as compared to a
decrease of 0.59% for subjects with total daily in 'dses >1 IU/kg. Overall, the effect on A1C was
shown to be markedly influenced by a placeb efﬁa treatment effect (i.e. sotagliflozin exposures),
baseline A1C and to a lesser extent by mea s&l daily insulin doses, as visualised in Figure 3. Of note,

eGFR was not found to be a S|gn|f|can: c@ e in the model.

@'\
00
0\0\
%)

Assessment report
EMA/178275/2019 Page 33/125



Figure 3 - LX4211-N101: Model-predicted Mean (90%b Prediction Interval) of Change in A1C
From Baseline at Week 24, Stratified by Statistically Significant Covariate
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Exposure-response analysis on body and on 2-hour postprandial glucose

This exposure-response analysi { to characterize the relationship between the exposure of
sotagliflozin and BW or 2-ho G’as a function of time. The covariates evaluated were: age, race,

ethnicity, sex, BW, body ws dex, eGFR, renal function category and mean total daily insulin.

Exposure-response n body weight
<

The exposure-ge model on BW was described by 2 exponent of time functions: 1 for the placebo
effectand 1 f& eatment effect. The placebo effect was well described using a shift power function of
time with d screening BW as the starting value and the exponent of the time function described as

a powe on of age. The exponent describing the treatment effect was best described with an E,

the weekly AUC. The decrease in BW was shown to begin plateauing at approximately 32
weeks postdose.

The exposure-response model, on average, resulted in an increase in BW of 0.24 kg for placebo by week
24 as compared to a decrease of 1.1 to 2.4 kg for active treatments with exposures as predicted for the
subjects of the Phase 3 studies. The probability of having an average decrease in BW of 2.2 to 2.4 kg was
predicted to be 7.3% for 200 mg and 43% for 400 mg of sotagliflozin. The model also predicted a
decrease in BW of 0.05 kg in placebo subjects =58 years as compared to an increase of 0.40 kg for
placebo subjects <32 years. In addition, the model predicted a higher decrease in BW in placebo subjects
with screening BW =99 kg (0.40 kg) as compared to placebo subjects with screening BW <68 kg (0.15
kg). As a result, subjects treated with sotagliflozin were predicted to have an 86% higher decrease in BW
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in the oldest (2.2 kg) as compared to the youngest (1.2 kg) and; a 133% higher decrease in BW for the
heaviest (2.3 kg) as compared to the lightest (1.0 kg). The effects of baseline body weight and age on the
change of body weight is visualised in Figure 4. Of note, eGFR was not found to be a significant covariate
in the model.

Figure 4 - LX4211-N103: Means and 90%o Prediction Intervals of the Change in Body Weight
From Baseline After 24-weeks of Treatment, by Significant Covariate Groups and Dose Level
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. (\
Exposure—respo@del on postprandial glucose

The exposur ponse model on the change in 2-hour PPG from baseline was described by a decreasing
expon i@nction of the model-predicted C,,j, on the day of the 2-hour PPG measurement. This model
pre e 2-hour PPG for placebo subjects to increase 3.6 mg/dL from baseline and predicted for

patient$ on active treatment the maximum decrease in 2-hour PPG (as Cn,i, approaches infinity) to be
44.7 mg/dL from baseline. Furthermore, 90% of the maximum decrease in 2-hour PPG from baseline was
predicted to occur at a C,, value of approximately 20 ng/mL. Of note, eGFR was not found to be a
significant covariate in the model.

The model-predicted decrease in 2-hour PPG from baseline was 42 and 45 mg/dL by Week 24 at the

approximate median C,,;, values of 26 and 46 ng/mL for 200 mg and 400 mg sotagliflozin, respectively.
The percentage of patients with predicted C,,, >23 ng/mL was approximately 60% for 200 and 88% for
400 mg sotagliflozin. Thus, the probability of a patient experiencing a greater than 40 mg/dL decrease in
2-hour PPG from baseline is 47% higher for 400 mg, as compared to a 200 mg sotagliflozin. At C,;, values
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of 20 ng/mL, the model-predicted the effect to be close to its maximum level (Figure 5). Median C,i,
values for 200 and 400 dose of sotagliflozin is of 42 and 45 ng/mL, respectively.

Figure 5 - LX4211-N103: Model-predicted changes from baseline in 2-hour PPG versus C,,;, of
sotagliflozin overlaid with observed data from studies LX4211.204 and LX4211.206 (at week
12), LX4211.309 and LX4211.310 (at week 24)

400+

Change from Baseline
Fostprandial Glucose [mg/dL)

a 40 80 120 160 200 240 280 320 360 @
Cmin (ng/ml) Q

Abbreviations: Cnin, drug concentration at 24 hours after a dxl
Note: The line represents the model predicted change from baseline

Overall, these results indicate a small difference n 200 and 400 mg dose of sotagliflozin on the
average model-predicted effect for A1C, BW and 2%our PPG. Active subjects in the 400 mg dose group
had a higher probability of having a slightlyé decrease in A1C than subjects in the 200 mg dose
group.

Pharmacokinetic/pharmacodyn elationships related to safety

Safety analyses were condu & escribe the probability of occurrence of positively adjudicated DKA
s¥a function of sotagliflozin exposure. In these analyses, the influence of

and severe hypoglycaemia a
different markers of sot %&inn exposure at steady state (i.e. AUCq_tau, Cmin,» and C,e) Was evaluated.

Exploratory graphical{a ses of the relationship between measures of steady-state sotagliflozin

exposure and t‘he ence of DKA and severe hypoglycaemia showed that median AUCy_,, for patients

experiencing igher than in patients where DKA was not observed. Median AUCg_,, is similar in
&thout severe hypoglycaemia.

patients Wé

The gffe each sotagliflozin exposure on the probability of DKA and severe hypoglycaemia was
formal valuated using linear logistic regression models. For DKA, AUC._, Was found to be a significant
predictor, but the validity of the model-predicted probabilities could not be determined. For adjudicated
severe hypoglycaemia, no statistically significant exposure-response relationship was detected.

2.4.4. Discussion on clinical pharmacology

Pharmacokinetics

Following both single and repeated dosing with sotagliflozin tablets, the C,,,x occurred at 1-4h but
secondary peaks/shoulders were seen in the concentration-time profiles, which might be an indication on
enterohepatic circulation.
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Sotagliflozin is characterized as a BCS Il compound i.e. low solubility and good permeability. An oral
solution was used in the early phase-1 studies and co-administration with food resulted in a lower
exposure of sotagliflozin compared to in fasted state. This is expected when dissolution is not limiting but
delayed motility due to the concomitant food intake. The food effect was the opposite when the
development 200-mg tablet was administered together and without food, with a 1.5-fold higher exposure
in fed state. In vitro solubility data show that the local concentration of sotagliflozin in the intestine will be
well below concentrations inhibiting local transporter proteins.

All phase-1 studies have been performed in fasted state. In phase 3 sotagliflozin was administered before
the first meal of the day which is also the dose recommendation in the SmPC. Thus the clinical
pharmacology of sotagliflozin has been evaluated at lower concentrations (fasted condition) thafNn the
pivotal clinical studies. The phase-1 studies have been performed with a single dose of 400 not
200 mg which is the recommended standard dose, 400 mg od should be used just in cas ufficient
response. The clinical pharmacology package is deemed satisfactory, considering the ofile for
sotagliflozin with no potential of dramatic interactions. O

%haracterized, 33%

in the urine. Thus 65%
-sotagliflozin dose was
excreted in faeces with 23% as sotagliflozin. However, it is unknown ﬁ:e excreted sotagliflozin is not

The elimination of sotagliflozin has not been completely elucidated with only ¢

was excreted as M19 (direct glucuronide) and ca 1% excreted as parent com

of the elimination pathways are unknown. Thirty-seven percent of an or

absorbed sotagliflozin, sotagliflozin excreted via the bile or sotaglifl rmed as a degradation product

from instable metabolites eg glucuronides. Biliary excretion see a potential elimination pathway. In

vitro stability data show that sotagliflozin-glucuronides are c y hydrolysed to sotagliflozin in the

presence of E.coli or bovine B-glucuronidase and M19 is Wa\@erized as a BCRP and MRP2 substrate, two
on

transporters known to be involved in the biliary excreti n alternative way to understand the

elimination pathways is an in vivo DDI study with a CYP3A4 inhibitor to characterize its importance
in vivo as CYP3A4 was identified in vitro as an en involved in the metabolism of sotagliflozin. But
adding together small phase-1-metabolites, ich some was further conjugated, results in that

ca 20% of the dose was excreted via that

UGT1A9 is characterized as one of th in enzymes involved in the metabolism of sotagliflozin.
Genotyping for UGT1A9*3 aIIeIe rformed in four of the phase-1 studies, one subject bearing the
heterozygous UGT1A9*3 va s identified and exhibited increased exposure. The in vivo DDI study
with co-administration of Qamlc acid (UGT inhibitor) resulted in a 1.5-fold higher exposure of
sotagliflozin when dose ther compared to when administered alone. This 1.5-fold increase is not
deemed clinical relev ulting in any changes in the dose regimen. As sotagliflozin is an adjunct to
insulin and subjec \ monitored at start of treatment, no change in the proposed dosing is considered
necessary for. s bearing heterozygous UGT1A9*3 allele. Potential consequences (decreased
exposure) of alleles with higher prevalence and associated with increased expression of UGT1A9 is
neither. clinical relevant with respect to changed dosing regimen as subjects are monitored at
star tment

Adequate methods have been used in the development and evaluation of the popPK analysis of phase 1-3
data in T1DM patients and healthy volunteers. The structural model described the data sufficiently well.
The double peak behaviour seen in phase 1 data has not been captured, but is acceptable since it is not
foreseen that this simplification will impact the covariate analysis or the exposure-response analysis. Only
4% of the subjects in the dataset were classified with moderate renal impairment which could make the
influence of eGFR on CL/F for the lower range of the observed eGFR values less certain. Adequate
methods were used in the development and evaluation of the popPK analysis in healthy volunteers and
chronic kidney disease patients. The model described the data fairly well, although some bias was visible
for low concentrations, however, the results of the analysis are in agreement with the basic analysis of the
renal impairment studies and further refinement will not be pursued.
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The PK of sotagliflozin in T1DM patients were characterised by PopPK analysis. The individual predicted
exposure of sotagliflozin at steady state following 200 mg od was C,,.=40 ng/ml. The estimated time to
Cmax Varied considerably with a typical value of 2h post dose. The inter-individual variability was ca 47%
(CV) and the intra-individual to between 9-32%.

The total exposure of sotagliflozin, and its variability, increased with decreasing renal function and was
about 1.7-, 2.7-, 0.8- and 1.5-fold higher in mild, moderate and severe Rl and ESRD, respectively, than
in subjects with normal renal function. The increase in exposure levelled off between moderate and
severe RI. The renal excretion of unchanged compound was <1% following an oral 14C-sotagliflozin dose
and the reason to the reported increase in systemic exposure in Rl compared to in healthy subjects is
unclear. The interplay of renal and biliary excretion of sotagliflozin glucuronides and their intestial
back-conversion to parent drug and enterohepatic circulation appears a reasonable explanat the
unexpected increase in exposure with decreasing renal function for a compound excretgd t@

unchanged in the urine. &\

The PK interaction potential of sotagliflozin has been evaluated in a number of in vi Qnd seven in vivo
studies. Signals of inhibition of both CYP isozymes (CYP2D6 and 3A4) and trar& ter proteins (Pgp,
BCRP, OATP1B1 and OATP1B3) were shown in vitro for sotagliflozin or M19. also showed in vitro
signals for induction of CYP1A2, CYP2B6 and CYP3A4. No inhibition of UG%enzymes was seen in vitro
at clinically relevant concentrations. &

An increase in total exposure and C,,, Of rosuvastatin of ca 1.2-, .4-fold, respectively, was seen
when co-administered with sotagliflozin. This is not deemed ¢ji levant. However, the mechanism
behind the small increase in exposure is unclear as sotagli and M19 (sotagliflozin glucuronide) are
characterized as BCRP inhibitors in vitro and M19 also as mibitor OATP1B3 and OAT3. Rosuvastatin is
a known OATP, BCRP and OAT3 substrate. It cannot led out that sotagliflozin may interact with other
sensitive OATP- and/or BCRP-substrates resultin r increases of exposure than seen for

rosuvastatin. \'

A single-dose DDI study with metformin, a n OCT2 substrate, was performed. Comparable systemic
exposure of metformin was seen whe Qtogether with sotagliflozin compared to when dosed alone.
Thus sotagliflozin/M19 are not an hibitor at clinically relevant concentrations. However,
metformin has dose-depende lﬁ how representative the single-dose data are for the clinical
situation is not clear. Howe etformin has a relatively short t,,,, ca 5h, and does not exhibit
accumulation. Thus, a multiple dose administration of metformin is not expected to impact the PK of

sotagliflozin in a signific fferent way compared to the single dose administration.

M19 is identifigt
when co-ad red with sotagliflozin of ca 0.8-fold compared to when dosed alone. Thus the net effect

<
Sotagliflozin was A4 inhibitor in vitro, with an IC50 of clinical relevance for a DDI in the GI tract.
Q—n inducer. The current in vivo DDI results show a decrease in exposure of midazolam

of CYP A@ibition + induction is 0.8-fold which leaves the maximum induction potential unknown.

Phar ynamics

The mechanism of action for SGLT2-inhibitors is well known as sotagliflozin is the fifth product in this
class. Sotagliflozin also exerts inhibition of SGLT1, predominantly expressed in the gut. This is predicted
to provide reductions in PPG through less glucose absorption after a meal. Furthermore, Gl peptides are
stimulated which may further assist in glycaemic and appetite control. The applicant expect that the dual
effect on SGLT2 and SGLT1 will result in a lower UGE (due to lower absorption of glucose in the gut) which
in turn is expected to reduce side effects such as genitourinary infections and also will result in a
measurable effect also in patients with renal impairment.

SGLT2 inhibitors trigger multiple mechanisms that could predispose to DKA. When they are combined
with insulin, it is often necessary to decrease the insulin dose to avoid hypoglycaemia. The lower dose of
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insulin may be insufficient to suppress lipolysis and ketogenesis. Furthermore, SGLT2 is expressed in
pancreatic a-cells, and SGLT2 inhibitors promote glucagon secretion which stimulates lipolysis. Finally,
phlorizin, a nonselective inhibitor of SGLT family transporters, decreases urinary excretion of ketone
bodies. A decrease in the renal clearance of ketone bodies could also increase the plasma ketone body
levels.

Primary pharmacology of sotagliflozin was investigated in healthy subjects (studies 104 and 111),
patients with T2DM (studies 201 and 105) and patients with T1DM (study 203 and 206). One study
included patients with impaired renal function (107). The PD markers considered of most importance and
that were included as endpoints are UGE and PPG, considering sotagliflozin’s mechanism of action. In
addition the effect on FPG and incretins (GLP-1 (total and active) and PYY) were evaluated.

>

N\

Across the populations investigated, sotagliflozin resulted in an increase in UGE whi Speared
dose-dependent (study 201, T2DM and study 203, T1DM). The magnitude of t differed between
populations as expected since the UGE is dependent on the blood glucose lev &

effect observed in T2DM patients. 6

Studies 111 and 105 were single dose studies whereas the remaining studies investigated @ over 2
to 4 weeks. In study 107, sotagliflozin was administered for 7 days.

the most prominent

In all populations investigated (healthy volunteers, T2DM and T1DM) ﬁonsistent decrease of PPG was
observed with sotagliflozin treatment. As for UGE, the magnitude of @
but the effect was larger with higher doses. The post-meal plas ucose AUC_4,/AUC, 3, decreased
with about 30% to 35% in both T1DM and T2DM patients wit@e gher dose.

ect varied between populations

When compared to canagliflozin, which also inhibit both and SGLT1 (study 111), the effect on PPG
appeared to be sustained for a longer time with sot zin than with canagliflozin. This may indicate a
stronger SGLT1 inhibition with sotagliflozin. Whe red to canagliflozin in healthy subjects, UGE was

lower with sotagliflozin than with canagliflozinyghe applicant proposes that this is due to a stronger effect
on SGLT1 with sotagliflozin, which leads to % ucose being absorbed in the gut.

Concerns were raised that it could be Qifﬁcult to treat hypoglycaemia in patients under treatment
with a SGLT1 inhibitor. However, a in Figure 2, glucose appearance is not affected by the SGLT1
inhibition although the maxiQQ e concentration is somewhat lower than with placebo.

investigated in healthy volunteers in study 104. PPG data from this study

Different dosing schedules we
xlmendation to administer sotagliflozin immediately prior to breakfast.

provide support for the

achieved for all sgta

Although a decreas ?‘G was observed in all populations studied, statistical significance was not
éﬁ ozin treated groups in the T1DM study due to a high variability of the data.

When measu \I the studies, sotagliflozin resulted in increases in GLP-1 and PPY. These findings
sugges P%otagliﬂozin may have additional effects apart from a reduced absorption of glucose from the
gut increase in the excretion of glucose from the kidney. The relevance of these mechanisms of
action,¥owever, still remains uncertain.

In study 107, which included in total 31 T2DM patients with moderate or severe renal impairment, a
statistically significant increase in UGE compared to placebo was observed. However the UGE was lower,
with the 400 mg dose, than observed with the 300 mg dose when administered to patients with T2DM and
normal renal function. Furthermore, only a 20% reduction in post-meal plasma glucose AUCq_4n Was
observed compared to a 30-35% reduction in patients with normal renal function. These data indicate
that the SGLT1 is not the only contributor to the effect on PPG. This raise concerns with regards to the use
of sotagliflozin in patients with renal impairment.
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The QT-study (Study 109) was of adequate design and showed that single oral doses of sotagliflozin 800
mg and 2000 mg did not cause prolongation of the QTcl interval in excess of the threshold of 10 msec.
Thus the outcome is consistent with a negative QT study according to the ICH E14 guideline.

Pharmacodynamic interactions have not been specifically discussed by the applicant. The most important
interaction is the interaction with insulin. The evaluation of this interaction is part of the objectives in the
phase 3 studies, thus this is discussed in the efficacy part of this report.

Population exposure-response (E-R) analyses were conducted to characterize the relationship between
sotagliflozin exposure and HbAlc, BW and 2-hour PPG. Adequate methods have been used in model
development and evaluation in all presented exposure-response analyses. The data indicate thaihere is

a large overlap in exposure for the two doses investigated and that the difference between the tWo tloses
is very small with regards to the effects on HbAlc and body weight. The data on PPG is difficult#é interpret
as inter-individual variability could not be assessed. ’\

The population exposure-response related to safety, i.e. DKA and SH, was also ass@ > There was a
trend towards a higher risk of DKA with higher exposure, but the finding is un a ue to the low
number of events. No association between exposure and the risk of SH was ed.

2.4.5. Conclusions on clinical pharmacology @‘

@escribed.

aracterised in the populations

Overall the pharmacokinetics of sotagliflozin have been appropri

The pharmacodynamic profile of sotagliflozin has been adeq

studied. There is however very limited pharmacodyna
int co

of concern, taking sotagliflozin’s mechanism of action

patients with renal impairment. This is
unt. The available data in T2DM patients
with moderate renal impairment indicate an effect 0@agliflozin in patients with eGFR 45-60

mL/min/1.73 m. Q
2.5. Clinical efficacy 60

The clinical development pro i ded seven studies (Table 4). Studies 202 and 206 were dose
response studies. Study 203 a proof-of concept study in TLDM patients; this study is discussed in the
pharmacology section of this report and not further discussed in this section.

Three Phase 3 stugie @'included in the sotagliflozin TIDM program (studies 309, 310, and 312).
Studies 309 and 3 hich were conducted in North America and in Europe and Israel, respectively,
included inte Qulin optimization, and evaluated 200 mg versus 400 mg versus placebo. The third
Phase 3 stud%‘Xdy 312, was conducted globally, without insulin optimization.

In the ing all three studies are discussed in parallel to facilitate comparison between studies

309 o study 312. For a summary of the single studies, please refer to the summary of efficacy tables
(Table 20, Table 21 and Table 22)

Data from a small supportive study (204) was also provided.
2.5.1. Dose response studies

Study 202 — T2DM

This was a Phase 2, placebo-controlled, dose-ranging study conducted to assess the safety, tolerability,
and efficacy of 4 dosing regimens of sotagliflozin administered as add-on to metformin in patients with
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T2DM. Patients were randomly assigned (1:1:1:1:1 ratio) to 1 of 5 dosing groups: sotagliflozin 75 mg qd,
200 mg qd, 400 mg qd (2 x 200-mg tablets), or 200 mg bid, or placebo tablets.

The study consisted of a 2-week (minimum) Screening Period, 12-week Treatment Period, and a 2-week
Follow-up Period. The primary endpoint was the change from Baseline to Week 12 in A1C; the main
secondary endpoints were the proportion of patients achieving an A1C value of <7.0% at Week 12 and
changes from Baseline in FPG, 3-hour oral glucose tolerance test (OGTT), body weight, and blood
pressure.

Eligible patients were adults, aged 18 to 75 years inclusive, with a confirmed diagnosis of T2DM, A1C
7.0% to 10.5%, on a stable dose of metformin monotherapy of 21500 mg/day for at least 8 weeks prior
to Screening, and for the duration of the study.

Patient disposition and demographics @

A total of 299 patients were equally randomized at 52 sites in the US and were |n0|® the
t

intent-to-treat (ITT) Population, which consisted of all subjects randomized to re udy drug.
Overall, 267 patients (89.3%) completed the study. The treatment groups we ar in terms of age,
ethnicity, race, BMI, and physical characteristics at Baseline. The proportion f ales was higher in the

sotagliflozin 200 mg qd group (71.7%) and lower in the sotagliflozin 75 n@d group (42.4%) compared
to the overall proportion of females (54.8%). The mean age overall 55.9 years. The overall
proportion of white patients was 84.3% and the overall proportion panlc or Latino patients was
27.4%. Baseline mean A1C ranged from 7.92 to 8.35%. The m MI overall was 33.08 kg/m=2.

Efficacy results

At Week 12, all sotagliflozin dose regimens showed a thtically significant reduction from Baseline
compared with placebo for A1C, the primary effic point (Figure 6). The least squares (LS) mean
difference from placebo showed the greatest reduetion for the 400 mg qd group (-0.79%; p <0.001),
followed by the 200 mg bid group (-0.61%; XQ,OOl), the 200 mg qd group (-0.34%; p = 0.018), and
the 75 mg qd group (-0.33%; p = 0.025 . C)

Figure 6 - Study 202: Mean Ch A1C (%06) from Baseline to Week 12
Mean rom Baseline to Week 12 in A1C
75 mg 200 mg 200 mg bid 400 mg PBO
0.00 T
-0.20 J‘
-0.40

% A1C

'ED@

-1.00

-1.20

m75mg ®W200mg ®W200mghbid ®m400mg = PBO

The proportion of patients who achieved an A1C <7.0% at Week 12 was highest in the 400 mg qd group
(38.6%), and this proportion was significantly different from the placebo group (24.6%; p = 0.022). The
difference from placebo was also statistically significant in the 200 mg bid group (29.8%; p = 0.036).
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The 3 higher sotagliflozin dose regimens (200 mg, 200 mg BID and 400 mg) were statistically significant
compared with placebo in reducing FPG, in reducing blood glucose area under the curve (AUC) during the
3-hour oral glucose tolerance test (all p £0.005) and in reducing body weight (all p <0.001).

Study 206

This was a Phase 2b, multicenter, randomized, double-blind, placebo-controlled, parallel-group trial to
evaluate the efficacy and safety of several doses of sotagliflozin in patients with T1I1DM with inadequate
glycaemic control. The study consisted of a 2-week Screening Period, 2-week Single-blind Placebo Run-in
Period, 12-week Double-blind Treatment Period, and a 30-day (post last dose) follow-up phone call.
During the 12-week Double-blind Treatment Period, the protocol stipulated that the patients’ insuwlin dose
should remain stable (within £20% of the Baseline total insulin dose), unless an adjustment inéﬂin
dose was required for recurrent hypoglycaemia. The primary efficacy endpoint was the ch AlC
from Baseline to Week 12. The secondary efficacy endpoints included change from Baségb Week 12
for each of the following: 2-hour PPG following a standardized Mixed Meal; body wei solute and

percent change); UGE; and FPG.

Eligible patients were 18 years and older with confirmed diagnosis of TIDM m least 1 year prior to
informed consent, a screening A1C from 7.0% to 10.0% (inclusive), and % insulin that had not
changed >20% for the 2 weeks prior to the Screening Visit. Patients were g treated with insulin(s) or

insulin analogue(s) delivered via CSll or MDI; using the same meth insulin delivery for the 3 months
prior to the Screening Visit. On Day 1, of the Double-blind Trea eriod, patients were randomly
assigned (1:1:1:1 ratio) to sotagliflozin (75 mg, 200 mg, or [given as 2 x 200-mg tablets]) or
matching placebo, all given once daily before the first me e day as an adjunct to their insulin
therapy.

Patient disposition and demographics

A total of 141 patients were equally randomlz‘:t 7 study sites in the US, and included in the mITT

population. By randomization stratum, ther a total of 73 (51.8%) patients who received insulin by

CSll and 68 (48.2%) patients who recei sulln by MDI. A total of 130 patients completed the study.
At Baseline, the mean (SD) age was 13.29) years. The majority of patients were white
(131, 92.9%). Sex was accepta ributed given the group size (male 48.2%; female 51.8%). The

mean (SD) Baseline body WQ S 85 48 (18.557) kg, and the mean (SD) BMI was

29.17 (5.569) kg/m?. Th A1C at Baseline was comparable across the sotagliflozin groups.

Efficacy results
<

The primary effic Qctlve was met by observing a dose relationship from Baseline to Week 12 in A1C
reduction acr2§ ebo and the 3 sotagliflozin treatment groups (p = 0.008) (Figure 7).

<
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Figure 7 - Study 206: mean change in A1C from Baseline to Week 12
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The outcome for the secondary endpoints (change from Baseline to Week
and UGE) are shown in Figure 8.

A dose-dependent effect of sotagliflozin on mean reduction from
standardized mixed meal at Week 12 was observed (linear trend
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%)
9
S
é

RS

O

-hour PPG; body weight

ine in 2-hour PPG following a

.008). The LS mean difference from
0.3 mg/dL in the sotagliflozin 75 mg

up (p = 0.15), and -49.5 mg/dL in the

There was a statistically significant mean decreas@% Baseline to Week 12 in absolute body weight
eate

compared with placebo for all groups, with th

mg groups (p <0.001). The LS mean diffi

The LS mean difference from placeg

u

aéfn

weight was -2.37 kg in the sotagliflozE

hange from Baseline in UGE at Week 12 was statistically
ps: 41.76 g/day in the sotagliflozin 75 mg group (p = 0.006),
mg group (p <0.001), and 70.45 g/day in the sotagliflozin 400 mg

st effect observed for sotagliflozin 200 mg and 400
rom placebo in change from Baseline in absolute body
g group and -2.61 kg in the sotagliflozin 400 mg group.

significant for all sotagliflozin 3%
57.73 g/day in the sotagliflo 0
group (p <0.001).

Figure 8 - Study 2 ondary and other efficacy endpoints
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The LS mean difference from placebo in change from Baseline in FPG at Week 12 was -8.6 mg/dL in the

sotagliflozin 75 mg group, -8.9 mg/dL in the sotagliflozin 200 mg group, and -21.4 mg/dL in the

sotagliflozin 400 mg; none of these decreases were statistically significant compared with placebo.

Assessment report
EMA/178275/2019

Page 43/125



2.5.2. Main studies

Methods

Studies 309 and 310

Studies 309 and 310 had the same design. Both studies were Phase 3, multicenter, randomized,
double-blind, placebo-controlled, parallel-group studies to evaluate the efficacy, safety, and tolerability of
sotagliflozin 200 mg and 400 mg versus placebo administered qd as an adjunct therapy in adults with
T1DM who had inadequate glycaemic control with insulin therapy (delivered via continuous su us
insulin infusion [CSII] or multiple daily injection [MDI]). For each study, the total duratlon% sure to

study drug was up to 52 weeks. A key design feature for studies 309 and 310 was ins \ imization.

The primary objective was to establish the superiority of sotagliflozin 200 mg and/or g administered
before the first meal of the day compared with placebo, as measured by the ch A1C from Baseline
to Week 24.

The total duration of study participation was up to 64 weeks. The study s@a is presented in Figure 9.

Figure 9 - Studies 309 and 310: Study Schema @
2
Initiation of Insulin
Screening Period Optimization / Single- Core Treatment Period \ag-term Extension Period Follow-up
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LX4211400 LX4211400mg = |l=°
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<AIGT7.0-110% cl : 1129 Elo
inclusive LX4 Omg j LX4211200 mg e E|[E=s
- o =
+ MDRD eGFR I 1o 8 E_a‘%. 3
245 mUmin/1.73 m? I 1Eallz &
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. mg/ | 1 = L] I.Ic: g
| |
CGM CGM | 1
Week 3 Week 11 I 1
e e I l
Week 4 Week 12 " i
| . I
Week -8 Week-6 ek-2 Day1 Wﬂﬂlk 24 Week 52
Screening Start| Run-in Baseline (EOTIEW)
(up to 2 weeks) Optinfizati
R= Randomization
EOT =End of T . N
EW=E ;:Wni.v,[fat Insulin Optimization
* ients who participated in the optional DEXA substudy were to complete the Baseline DEXA -2weeks from
p p p y p
the Da isit. The visit window for DEXA after the Day 1 visit was to be + 2 weeks

** patients who participated in the optional CGM substudy, and all patients who were screened after IRB approval of
Amendment 2, were to complete the Week 53 Follow-up visit

Two substudies were included in both 309 and 310: a CGM substudy, designed to obtain continuous data
on blood glucose values and a dual-energy X-ray absorptiometry (DEXA) substudy, designed to evaluate
fat mass and bone density. Patients could have participated in 1 or both substudies.

Patients eligible were 18 years and older with a diagnosis of TLDM made at least 1 year prior to informed
consent, a Screening A1C of 7.0% to 11.0% (inclusive), an eGFR =45 mL/min/1.73 m?, and a triglyceride
value <600 mg/dL. Patients were being treated with insulin(s) or insulin analogue(s) delivered via CSIlI or
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MDI; using the same method of insulin delivery for the 3 months prior to the Screening Visit. Antidiabetic
treatments other than insulin were prohibited. Patients with a history of SH or DKA within 1 month prior
to Screening were excluded.

All patients who completed the Core Treatment Period were eligible to participate in the LTE Period.

Patients could participate in 1 or both (CGM and DEXA) substudies. Patients selected for DEXA evaluation
had to satisfy additional eligibility criteria: age 30 to 80 years old, inclusive and not on any medications
that could affect bone density for at least 3 years.

Key design features related to Insulin Optimization in Studies 309 and 310

In order to evaluate the efficacy of sotagliflozin beyond what can be provided by insulin alone, aI@ents

in Studies 309 and 310 entered a 6-week insulin optimization period prior to randomization \with the
objective of improving glycaemic control using insulin alone. Patients were maintained imized
insulin after being randomized to 1 of 2 doses of sotagliflozin (200 mg or 400 mg) o cébo. During
insulin optimization, insulin adjustment was assessed by an insulin dose monitorjn ittee (IDMC) of

independent experts from Week -5 to Week 24 (time of primary and secondary\? oint assessment). To
be eligible for inclusion in both studies, the screening (pre-optimization) Al equired to be >27.0%.
This AL1C inclusion criterion was not repeated after optimization, therefor% study population included
approximately 20% patients with A1C <7.0% at Baseline.

<
s %
Q

Study 312 was a Phase 3, multicenter, randomized, double-blin cebo-controlled, parallel-group
study to evaluate the net benefit (defined as the propo o@ patients with A1C <7.0% and no episode
of SH and no episode of DKA from Randomization to Weekd24) of sotagliflozin 400 mg versus placebo
administered qd as an adjunct to insulin in patier@é T1DM. This study did not utilize insulin

optimization, and treatment was not confined to pecific insulin regimen.

The primary objective of this study was to s\ﬁstrate the superiority of sotagliflozin 400 mg qd
administered before the first meal of te ay compared with placebo in the proportion of patients with

A1C <7.0% at Week 24 and no episo SH and no episode of DKA after Randomization.

The total duration of study pz@iﬁg was up to 32 weeks. The study schema is presented in Figure 10.
\02

O
D
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Figure 10 - Study 312: Study Schema
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EQT =End of Treatment
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Sotagliflozin 400 mg qd dosage was used in Study 312 to evaluafety exposure at the higher dose.
The total duration of exposure to study drug was up to 24 w

Eligible patients were >18 years of age, with a BMI >18. 2 a confirmed diagnosis of TLDM made at
least 1 year before Screening, and a Screening A1C Q.O% to 11.0%, (inclusive), an eGFR =45
mL/min/1.73 m?, and a triglyceride value <600 “Use of any antidiabetic agent other than insulin or
insulin analogue within 8 weeks prior to Scre@ping Was excluded. Patients using any background insulin
regimen including CSII, MDI, intermediate @ , and pre-mixed insulins, were eligible to participate.
Patients with a history of SH or DKA withi month prior to Screening were excluded.

o

Glycaemic goals and adjusto insulin dose in studies 309, 310 and 312

The recommended target fo @ &/preprandial glucose was 80-130 mg/dL (4.4 to 7.2 mmol/L).
Recommended target for 1-2-Rour postprandial glucose (PPG) by SMBG was <180 mg/dL
(<10.0 mmol/L). Goals have been adapted for individual patients based on investigator discretion.

For the first meal , patients were to be instructed to decrease their calculated (or usual) mealtime
carbohydrate Qol@s ifisulin by 30%. Subsequent adjustments in insulin dosing were to be made by the
Investigator, on SMBG trends. The mealtime insulin adjustment recommendations for Day 1 were
based on from Study 203. It was expected that the insulin-to-carbohydrate ratio would be
decrea: approximately 30% with sotagliflozin treatment. It was also predicted that such an

adju t would convey appropriate margins of safety for both the treated and placebo groups. The
insulin-to-carbohydrate was to be subsequently adjusted as frequently as required by the Investigator to
meet glycaemic goals recommended for this study. No change in high blood glucose correction factor
(sliding scale), basal (or nonbolus) insulin, or basal rate was to be recommended at initiation of study
drug, although the Investigator was not to be prohibited from making any changes in any insulin dose
consistent with meeting glycaemic goals recommended for this study.
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Outcomes/endpoints

Table 6 - Main efficacy endpoints in phase 3 studies

Studies 309 and 310 Study 312
Primary Endpoint A1C change from Baseline at Week 24 Net benefit at Week 242
Secondary Net benefit at Week 240 A1C change from Baseline at Week 24
Endpoints
(in hierarchical
order)
Body Weight change from Baseline at Week Body Weight change from Baselingat Week
24 24
Bolus insulin change from Baseline at Week 24 SBP change from Baselin @‘ek 16 (in
patients with SBP =13 at Baseline)
FPG change from Baseline at Week 24 Bolus insulin chan@ Baseline at Week
24 Q
DTSQs score change from Baseline at Week \
24 0
DDS2 score change from Baseline at Week 24 %
Other Endpoints SBP change from Baseline at Week 12 (in @ change from Baseline at Week 24
patients with SBP =130 mm Hg at Baseline)
Composite Endpoints evaluating benefit/risk Composite Endpoints evaluating

defined as A1C reduction, while having (achieving benefit, defined as A1C
in other parameters such as SH, reduction, while having low risk in other
weight, and insulin dosing). Q parameters such as SH, DKA, body weight,

Other clinical benefits (achieving benﬁ@< benefit/risk: Other clinical benefits
body

and insulin dosing).

Net benefit was defined as the proportion with A1C <7.@iek 24 and no episode of SH and no episode of DKA after randomization.

In studies 309 and 310, SBP changes PQ uated at Week 12, consistent with the protocol design to
keep antihypertensive medication do% le until Week 12. Additionally, the mean change from
Baseline in SBP was evaluated in a @ of patients with Baseline SBP =130 mm Hg at Weeks 12 and 24.

Table 7 CGM primary, ke;@o ary and other endpoints (mITT CGM population)

A Pooled 309 and 310
Primary Endpoint %@ﬂime spent in target range (70 to 180 mg/dL)
i

Secondary ’ me spent outside the target range, AUC outside the target range (by hyperglycaemia and

Endpoints \ypoglycaemia), % time and AUC in hyperglycaemia or hypoglycaemia by Sleep-Wake Time

6\0 Blocks

Average minutes/day in target, hyperglycaemia or hypoglycaemia range, number of hypoglycaemic

(all endpoints Week 24)

&@ events, MAGE, MAG, coefficient of variation, mean SD, mean daily glucose, and distance travelled
g

Table 8 DEXA primary, key secondary and other endpoints (mITT DEXA population)

Pooled 309 and 310

Primary Endpoint Total fat mass (Week 24)
Secondary Total lean mass and % total fat (Week 24, 52)
Endpoints
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Sample size

Studies 309 and 310

Separately for both Studies 309 and 310, the sample size estimate was based on satisfying design
assumptions and statistical testing requirements for the primary efficacy endpoint. The final sample size
was estimated as 250 randomized patients per treatment group (750 total) for each study. The two
substudies, a CGM substudy and a DEXA substudy, will target approximately 70 patients per treatment
group to satisfy their primary objectives.

Study 312

For Study 312, the sample size was based on satisfying assumptions made for the primary effi
endpoint of net clinical benefit and to provide a suitable number of patients so that a reliable mate of
treatment group differences in SH could be made. Based on these considerations, 700 ?\ ized

patients were required per treatment group or 1400 total patients. O
Randomisation ®
The desired balances were to be accomplished by use of randomly perm cks of fixed size. An

Interactive Voice/Web Response System (IXRS) was to be used as a cengral chanism to assign patients
to study treatment. Patients who terminated the study early were @ be replaced in this study.

Studies 309 and 310 q

Patients were to be randomly assigned among 3 parallel t ent groups in a 1:1:1 manner. The
treatment randomization schedule, was centralized and@ied by insulin delivery method (MDI or
CSlIl) and Week -2 A1C (<£8.5%, >8.5%). Enrolmen patients using insulin via MDI was to be capped
at 60%; no more than 150 patients on MDI were {0 randomly assigned to each treatment arm. Upon
reaching this threshold, patients were to havéq\e'e randomly assigned to the treatment groups, being
stratified only by Week -2 A1C (<£8.5%, >8(5%).

Study 312 6

Patients were to be randomly as between 2 treatment groups in a parallel, 1:1 manner. The
treatment randomization sc Ie\was centralized and stratified by BMI at Screening (<25 kg/m2, =225
kg/m2), Week 2 A1C (59%, 9.0%), and use of CSII at Screening (yes, no).

Blinding (masking)
<

In all the doub&e@studies, the designated group and treatment assigned to each patient was not to
have been re to the Investigator, site staff, the patient, or the Sponsor, or designee, until the
decision w; e to unblind the study. To maintain the double-blind design, A1C, FPG, and 2-hour PPG
results CGM substudy) were masked from the visit after Randomization to the visit before

Wee ®In addition, because of the glycosuria effect of sotagliflozin, urine glucose values were to have
been masked to all study staff.

Statistical methods

Studies 309 and 310

For summaries based on use of inferential statistics, all significance tests were 2-sided and used a 0.05
a-level. Confidence limits (CLs) were likewise 2-sided and used a 95% confidence coefficient.

Assessment report
EMA/178275/2019 Page 48/125



All efficacy analyses were performed on the modified intent to treat (mITT) population. A supportive
analysis of the primary endpoint was also performed on the per-protocol (PP) population. All safety
analyses were performed on the Safety Population.

Randomized Population: All randomly assigned patients were included in the Randomized Population.
Randomized patients were analysed according to their randomized treatment.

Safety Population: All randomly assigned patients treated with at least 1 dose of study drug were included
in the Safety Population. Safety patients were analysed according to their actual treatment received on
Day 1.

Modified Intent-to-treat Population: The mITT population consists of all randomly assigned pati who
had taken at least 1 dose of study drug. Patients in the mITT population were analysed accordi their
randomized treatment. . %

Per-Protocol Population: The PP Population comprises all patients in the mITT populati }10 completed
treatment through the primary CT Period of 24 weeks, and did not have any signific tocol deviations
during this time. Significant protocol deviations were defined as those deviatic&5 sidered having a

major effect on the collection or interpretation of the primary efficacy endpoint. ddition, a separate PP
Population was defined for the CGM substudy for analysis of the change f aseline to Week 24 in the

2-hour PPG following the standardized Mixed Meal. &

The primary efficacy endpoint was the change from Baseline to W in AL1C in either sotagliflozin dose
(200 mg or 400 mg) compared with placebo. The primary an the primary efficacy endpoint used
mixed-effects MMRM statistics based on the restricted maxi ikelihood method for estimation and to
be performed using the mITT Population. The analysis included fixed, categorical effects of
treatment, randomization strata of insulin delivery d (MDI, CSIl), randomization strata of Week -2
Al1C (<8.5%, >8.5%), time (study week), a trea “by-time interaction, and Baseline A1C-by-time
interaction as a covariate. An unstructured (chv»ar nce structure was used to model the within-patient
errors. The model adjusted mean (i.e. least §quares [LS] mean) change in A1C from Baseline to Week 24
for each treatment group was estima:%c e framework of this model, as well as the between group

differences (comparing sotagliflozin t ebo) and the 95% CLs for the difference.

In addition, the primary effic g int was analysed for the PP Population using an analysis of
covariance (ANCOVA) mode dfo
insulin delivery method, r&o ization strata of Week -2 A1C, and Baseline A1C as a covariate.

r the fixed, categorical effects of treatment, randomization strata of

A key assumption im(@;g valid conclusions using the MMRM analysis was that the reason for missing
data was a functi \ he MAR mechanism. Since one could not be fully certain that other mechanisms
might underli ’r\l son for missing data (e.g., MNAR), it was important to perform sensitivity analyses

of the MMRM s. Under an assumption of MNAR, the PMM with control based pattern imputation was
used in @Bitivity analysis for this study. The model’s actual implementation dependent on the extent
and of missing data and, as such, it might not be used. For the analysis of binary efficacy

endpoihts, missing observations at Week 24 were imputed as nonresponse (i.e., nonresponder
imputation).

The secondary efficacy endpoints were measured for either sotagliflozin dose compared with placebo for
each of the following:

= Proportion of patients with A1C <7.0% (at Week 24) and no episode of severe hypoglycaemia,
and no episode of DKA (severe hypoglycaemia and DKA occurrence over the cumulative
randomized Double-blind 24-week CT Period)

= Change from Baseline in body weight at Week 24 (absolute and percent change)
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= Change from Baseline in mean daily bolus insulin dose at Week 24
= Change from Baseline in FPG at Week 24

= Change from Baseline in Diabetes treatment satisfaction as measured by DTSQs scores at Week
24

= Change from Baseline in Diabetes Distress as measured by DDS2 scores at Week 24

For continuous secondary efficacy endpoints, an MMRM model, as specified for the primary efficacy
variable was applied, with the corresponding endpoint and Baseline value-by-time covariate specific for
that secondary endpoint used in the model. Since the continuous secondary efficacy endpoints are all
changes (or percent changes, for some) from Baseline to Week 24, all post-Baseline observati(é
collected during the CT Period, and following application of the visit window rules, were us

dependent variables in the MMRM. ¢ é

For the binary secondary efficacy endpoint, a Cochran-Mantel-Haenszel (CMH) test &fied by the
different levels of the randomization stratification factors of insulin delivery met , CSIl) and Week
-2 A1C (<£8.5%, >8.5%) was used.

Multiplicity in statistical testing of the efficacy variables occurred from 2 sources: (@) testing of the
primary endpoint and multiple secondary endpoints, and (b) testing ofgsbotagliflozin dose groups against
placebo for each endpoint. These considerations yielded 14 hypoth be tested that can be grouped

into 7 families: each family corresponded to the specific endpoi der test.

Family F1 consisted of the sotagliflozin 200 mg versus pla %d sotagliflozin 400 mg versus placebo
comparisons for the primary endpoint. Family F2 includeﬁ@ame treatment group comparisons for the
first listed secondary endpoint, F3 included the sam parisons for the second listed secondary
endpoint, and so on. The 7 families were to be teséqhentially with the restriction that the test of each
treatment group comparison required all priobg;t of that particular comparison to meet statistical
significance criteria. The primary endpoint hi/patheses were to be tested by a Bonferroni procedure with
a = 0.05 (2-sided) and use of equal weights'so that the per comparison error rate = 0.025 (2-sided). The
raw p-value for each treatment contr as compared with a = 0.025 and if the raw p-value was less
than or equal to 0.025, the comp@ was declared statistically significant and testing for that contrast
could proceed to the next li point. Consistent with testing the primary endpoint, the family-wise
error rate (FWER) within cggzeondary endpoint family was 0.05 (2-sided), and with hypothesis weights
of 0.5 assigned to each %&ast within each testable family, the per comparison a-level = 0.025
a

(2-sided). Formal ’ges i s to stop at that endpoint for which a raw p-value exceeded 0.025.

Progression in;e@across the hypothesis families was to be carried out, in essence, using a tree
gatekeeping N cedure so that the study-wise error rate across all primary and secondary
hypothese d was strongly controlled at a = 0.05.

CG s Due to recruitment of the CGM substudy not meeting the planned target, CGM data from the
309 stidy was to be pooled with data from Study LX4211.310. This eventuality was prespecified in the
protocols for the respective studies prior to unblinding any CGM data.

Study 312

The primary efficacy endpoint was the proportion of patients with A1C <7.0% at Week 24 and no episode
of severe hypoglycaemia and no episode of DKA from Randomization to Week 24. The analysis of this
endpoint was based on the mITT population. The frequency and percentage of patients with A1C <7.0%
at Week 24 and no episode of severe hypoglycaemia or episode of DKA from Randomization to Week 24
were presented by treatment group.
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Analysis of the primary efficacy endpoint at Week 24 was performed using the CMH test and 95% CLs
based on normal approximation methods with a continuity correction factor, stratified by the different
levels of the randomization stratification factors of BMI at Screening (<25 kg/m2, =25 kg/m2), Week -2
A1C (£9.0%, >9.0%), and use of CSII at Screening (yes, no). The treatment group comparisons were
performed at Week 24 only. The individual components of the endpoint were summarized separately
using descriptive methods.

Analysis of the secondary efficacy endpoints were based on the mITT population. The secondary efficacy
endpoints were measured as change from Baseline in sotagliflozin 400 mg compared with placebo and
were analysed using MMRM model using the restricted maximum likelihood method for estimation. The
analysis mode included treatment, randomization strata of BMI at Screening (<25 kg/m2, 225
randomization strata of Week -2 A1C (£9.0%, >9.0%), randomization strata of use of CSII
(yes, no), time (study week), and a treatment-by-time interaction as fixed categorical g
baseline-dependent variable-by-time interaction as a covariate. For the endpoint of pe \
g (co)variance

ange from
Baseline, the analysis model was not to include the interaction covariate. An unstru

structure was used to model the within-patient errors. §

The test for superiority of sotagliflozin versus placebo based on the primary: cy endpoint was
performed at the 2-sided 0.05 a-level. If this null hypothesis was rejecte alysis of the secondary
endpoints at Week 24 were to occur in a sequential, prespecified hierar.gy so that the overall type | error
rate was strongly controlled at a 2-sided, 0.05 a-level across these ints. The order of testing for the
secondary endpoints was 1) A1C change from Baseline at Week ) Body weight at Week 24 change
from Baseline (absolute and percent change; the absolute chan Il be used in the sequence of
analyses), 3) SBP change from Baseline at Week 16 in th\@et of patients with Baseline SBP 2130 mm
S

Hg, 4) Percent change from Baseline in bolus insulin eat Week 24.

Missing data was handled as described for studie nd 310.

Pool E1 and E2 c},

Efficacy analyses from all Phase 3 stu 'e@re pooled into 2 groupings, ES1 and ES2. The ES1 pool
included the 52-week Studies 309 an , both of which defined change from Baseline in A1C at Week

24 as their primary endpoint. Th @pool included placebo and the 400 mg sotagliflozin dose groups
from all 3 Phase 3 studies. &Is were designed to allow for analysis of efficacy endpoints across
several subgroups of clini amrest. Another objective for the ES1 pool was to provide increased
precision for the CGM al A substudy assessments.

individual study

Resultsgé\

Int owing, the results for studies 309, 310 and 312 are discussed in parallel. For the outcome of the
studies'one by one, please refer to the efficacy tables (Table 20, Table 21 and Table 22).

The pooled analyses“@f the primary and secondary endpoints followed the methods provided in the
@.\ o multiple testing adjustments were performed for the pooled analyses.
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Participant flow

Figure 11 Study 309: Flow Diagram of the Study — All Patients Enrolled
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drug/bolus insulin error (n1=6)
* No 2-hour PPG test performed at
Baseline or Week 24 (n=12)

Safety (n=262)
mlITT (n=262)
mITT in CGM substudy (n=47)
mlITT in DEXA substudy (n=44)
PP (n=236)
Reasons excluded from PP:
+ Low study drug compliance (n=3)
+ Did not complete 24-week CT
period (n=19)
* No Baseline or Week 24 AIC
(n=20)
PP for 2-hour PPG endpoint
(m=30)
Reasons excluded from PPG PP:
* MMTT procedure or study
diug/bolus insulin error (=10)
* No 2-howr PPG test performed at
Baseline or Week 24 (n=9)

Abbreviations: A1C = haemoglobin A1C; CGM = continuous glucose monitoring; CT = Core Treatment;

DEXA = dual-energy X-ray absorptiometry; mITT = modified intent-to-treat; MMTT = Mixed Meal tolerance test; n =
number of patients; PP = per-protocol;

PPG = postprandial glucose.

Note: Patients may have had more than 1 exclusionary event.

Assessment report
EMA/178275/2019

Page 52/125




Figure 12 Study 310: Flow Diagram of the Study — All Patients Enrolled
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Abbreviations: A1C = haemoglobin A1C; CGM = continuous glucose monitoring; CT = core treatment; DEXA =

dual-energy X-ray absorptiometry; mITT = modified intent-to-treat; MMTT = mixed meal tolerance test; n = number

of patients; PP=per-protocol; PPG = postprandial glucose.
Note: Patients may have had more than 1 exclusionary event.
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Figure 13 Study 312: Flow Diagram of the Study — All Patients Enrolled
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Abbreviations: A1C = haemoglobin A1C; mITT = modified Intent-to-Treat; n = number of patients; PP = per-protocol.

* Prolubited medication (n=2)

» Treatment allocation error (n=5)

* Did not complete 24-week treatment
(n=74)

* No A1C test performed at Baseline or
Week 24 (n=75)

Treatment allocation error (n=1)

Did not complete 24-week treatment
(n=79)

No A1C test performed at Baseline or
Week 24 (n=74)

Patients may have been excluded or discontinued for more than 1 reason.
Patients may have been excluded for more than 1 reason.

Conduct of the studies

In study 310 there was 1 incident where ethical conduct of the study was compromised. Inspections have
been performed by the Lithuanian health authority, which concluded that the safety of the subjects and

integrity of their data were not compromised, as the initial IEC approvals had been obtained.
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All patients in Study 310 were to have trough plasma levels of sotagliflozin and its main metabolite
determined at Weeks 12 and 24. The Sponsor identified 42 of the 782 randomized patients who had
plasma PK samples suggesting that they had received incorrect study drug or had failed to take study
drug as required for some periods during the study. The Sponsor performed a root cause investigation. As
a result of this investigation, the Sponsor believes that the issues were a consequence of specific site
errors in dispensing and handling of investigational product, a laboratory sample handling error, as well
as patient noncompliance, and affect only limited number of patients (42 patients), 5% of the total
patients randomized in the 310 study. Because of these PK sample findings, additional analyses were
performed to assess their potential impact on overall study results. Sensitivity analyses applying several
statistical methods were performed on the safety and efficacy data to evaluate the potential impagt of the
anomalous findings on study outcomes. Results of these analyses showed no impact on the pril%n and

secondary efficacy nor safety endpoints, nor on the benefit-risk profile of sotagliflozin as deE. rated in

this study. \
o)

Baseline data
Table 9 Summary of demographics for Studies 309, 310, and 312 (ml qulation)

N
Study 309 Study 3160~ Study 312
Placebo SOTA SOTA Placebo SO, “ soTa Placebo SOTA
200 mg 400 mg 2 400 mg 400 mg
(N=268) (N=263) (N=262) (N=258) A (N=263) (N=703) (N=699)
Mean (SD) age at study entry 452 46.6 46.4 39.7 \Qz 417 424 433
(years) (12.72) (13.48) (13.12) 13 4 59) (13.23) (14.04) (14.17)
Age at study entry (years), n
(%)
=18 to <26 20 (7.5) 21(8.0) 19 (7.3) Q (16.7) 39 (14.9) 39 (14.8) 98(13.9)  90(12.9)
=26 to <50 140 (52.2) 128 (48.7) 132( Q 51(58.5) 138(52.9) 149(56.7) 378(53.8) 371(53.1)
=50 to <65 89(33.2)  91(34.6) . 50 (19.4) 75 (28.7) 65(24.7)  181(25.7) 183(26.2)
=65 to <75 18 (6.7) 20 (7.6) é@.o 13 (5.0) 8(3.1) 8 (3.0) 45 (6.4) 50 (7.2)
=75 1(0.4) (0.4 1(0.4) 1(0.4) 2(0.8) 1(0.1) 5(0.7)
Age at T1DM diagnosis (years)
Mean (SD) 21.0 ) 224 21.7 24.0 22.8 22.8 22.8
12.88 & 137) (13.14) (12.59) (12.88) (12.54) (13.52) (13.65)
Age at T1DM diagnosis (years)
<18 9 (445 120 (45.6) 112 (42.7) 111(43.0) 88(33.7) 99 (37.6) 296 (42.1) 294 (42.1)
=18 5.6) 143(54.4) 150(57.3) 147(57.0) 173(66.3) 164 (62.4) 407 (57.9) 405 (57.9)
Sex
Male ¢ 037 (51.1) 126(47.9) 120(45.8) 134(51.9) 139(53.3) 133(50.6) 339(48.2) 358(51.2)
Female . ()\ 131(48.9) 137(52.1) 142(54.2) 124(48.1) 122(46.7) 130(49.4) 364(51.8) 341(48.8)
Race 6\
White 244(91.0) 241(91.6) 246(93.9) 250(96.9) 252(96.6) 250(95.1) 621(88.3) 619 (88.6)
Black @ 9(3.4) 11 (4.2) 8(3.) 1(0.4) 0 0 22 (3.1) 24 (3.4)
Weig
Mean (SD) 87.30 86.96 86.50 81.08 81.93 81.97 81.55 82.40
(17.709) (18.539) (18.004) (16.857) (17.386) (17.963) (17.032) (17.131)
BMI (kg/m?)
Mean (SD) 29.55 29.81 29.63 27.50 27.97 27.85 28.10 28.29

(5.188) (5.686) (5.297) (5.170) (5.275) (4.921) (5.183) (5.128)
BMI (kg/m2), category

<185 0 0 0 0 3(11) 2(0.8) 1(0.1) 3(0.4)

218510 <25 53(19.8) 60(22.8) 51(195) 88(34.1)  79(30.3)  74(28.1) 205(29.2) 201(28.8)

225 to <30 101(37.7) 82(312) 97(37.0) 98(38.0) 95(36.4) 109(41.4) 279(39.7) 259 (37.1)

=30 114 (42.5) 121(46.0) 114 (435) 72(27.9) 84 (32.2) 78(29.7)  218(31.0) 236(33.8)
Geographic Region
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Study 309 Study 310 Study 312
Placebo SOTA SOTA Placebo SOTA SOTA Placebo SOTA
200 mg 400 mg 200 mg 400 mg 400 mg
(N=268) (N=263) (N=262) (N=258) (N=261) (N=263) (N=703) (N=699)
North America (US and 268 263 262 0 0 0 302 (43.0) 277 (39.6)
Canada) (100.0) (100.0) (100.0)
Outside North America 0 0 0 258 261 263 401 (57.0) 422 (60.4)
(100.0) (100.0) (100.0)
Duration of T1DM (years)
<20 107 (39.9) 99(37.6) 104(39.7) 158(61.2) 160(61.3) 160 (60.8) 385(54.8) 373 (53.4)
=20 to <40 125 (46.6) 122 (46.4) 126 (48.1) 85(32.9) 89 (34.1) 88(33.5) 270(38.4) 268(38.3)
240 36 (13.4) 42 (16.0) 32(12.2) 15(5.8) 12 (4.6) 15 (5.7) 43 (6.8) 8 (8.3)
Insulin Delivery Method
Csll 160 (59.7) 156 (59.3) 157 (59.9) 66 (25.6) 68 (26.1) 67 (25.5) 280 (39. 275 (39.3)
Non-CSlI 108 (40.3) 107 (40.7) 105(40.1) 192 (744) 193(73.9) 196(745) 423 424 (60.7)

Table 10 Summary of Baseline characteristics for Studies 309, 310, and 31

population)

S

N

4

Study 309 Study 310 Study 312
Placebo SOTA SOTA Placebo SOTA @ TA Placebo SOTA
200 mg 400 mg 200 ;g 400 mg 400 mg
(N=268) (N=263) (N=262) (N=258) (N \Ql) (N=263) (N=703) (N=699)
A1C (%) at Week -2, n (%)
<8.5% 228(85.1) 226(85.9) 227(86.6) 202 (78 % 785) 208(79.1) 417(59.3)  423(60.5)
>8.5% 40(14.9) 37(141) 35(134) 56 Q 215)  55(20.9)  284(40.4) 276 (39.5)
Mean (SD) A1C (%) 7.54 7.61 756 @ 7.74 771 8.21 8.26
(0.712) (0.735) (0.724) 81 (0.806) (0.819) (0.921) (0.965)
Mean (SD) A1C (mmol/mol) 58.92 59.67 59.12 O 61.64 61.11 60.82 66.23 66.72
(7.805) (7.984) (7. Q\ (9.627) (8.774) (8.945) (10.073) (10.521)
Baseline eGFR \'
(ml/min/1.73m?2), n (%)
<60 15 (5.6) 14 (5.3) CIG (6.2) 9(3.5) 8(3.1) 9(34) 42 (6.0) 32 (4.6)
=60 to <90 141(52.6) 146 0 143 (54.6) 104 (40.3) 124(475) 116(44.1) 300 (42.7) 312 (44.6)
=290 112 (41.8) ) 103(39.3) 145(56.2) 129(49.4) 138(52.5) 361(51.4) 355 (50.8)
Mean (SD) FPG (mg/dL) 153. 66 148.24 160.45 163.66 165.46 163.42 165.10
(64 68 710) (62.949) (65.356) (74.482) (71.059) (69.083) (71.603)
n2 4 45 39 43 45 NA NA
Mean (SD) 2-hour PPG % 198 40 202.98 232.10 223.09 216.33 NA NA
(mg/dL) @ 27) (91.819) (69.113)  (107.304)  (103.539) (99.922)
Mean (SD) Total Daily InsulirQ 0.74 0.72 0.72 0.75 0.73 0.74 0.71 0.69
Dose (1U/kg) \ (0.357) (0.386) (0.335) (0.295) (0.277) (0.267) (0.291) (0.276)
Mean (SD) Total )\@ 66.79 65.11 64.15 61.85 60.30 61.38 58.35 56.88
Dose (IU/day) (41.265) (42.698) (37.636) (30.862) (28.963) (28.653) (29.085) (27.601)
Mean (SD Rm ly Bolus 0.46 0.45 0.46 0.50 0.51 0.51 0.48 0.47
VS. TotaII es (IU/IV) (0.128) (0.138) (0.129) (0.132) (0.134) (0.125) (0.151) (0.152)
Mean ittthg SBP (mm 120.9 120.0 119.5 123.1 123.0 123.1 121.8 122.0
Hg) (13.47) (14.84) (14.73) (15.53) (15.08) (13.69) (14.82) (15.25)
Baseline Sitting SBP (mm Hg),
n (%)
<130 204 (76.1) 203(77.2) 202(77.1) 173(67.1) 175(67.0) 183(69.6) 499 (71.0) 496 (71.0)
2130 64 (23.9) 60 (22.8) 60 (22.9) 85 (32.9) 86 (33.0) 80 (30.4) 203 (28.9) 203 (29.0)
<140 248 (92.5) 237(90.1) 241(92.0) 228(88.4) 228(87.4) 235(89.4) 618(87.9) 601 (86.0)
2140 20 (7.5) 26(9.9) 21(8.0) 30(11.6)  33(126)  28(10.6) 84 (11.9) 98 (14.0)
Baseline
Mean (SD) Sitting DBP (mm  76.4(8.24) 76.4(9.28) 75.3(9.17) 76.3(8.48) 77.4(9.83) 76.2(8.37) 76.7(9.06) 76.4(8.77)
Ha)
Baseline Pulse Rate 735 74.3 724 75.5 74.6 74.3 75.2 74.9
(beats/minute) (20.88) (20.85) (11.60) (10.87) (11.59) (11.05) (11.17) (11.54)
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Study 309 Study 310 Study 312

Placebo SOTA SOTA Placebo SOTA SOTA Placebo SOTA
200 mg 400 mg 200 mg 400 mg 400 mg
(N=268) (N=263) (N=262) (N=258) (N=261) (N=263) (N =703) (N =699)

a 2hr-postprandial glucose was evaluated only in the CGM population in Studies 309 and 310.

Numbers analysed

Table 11 - Summary of patient disposition for Studies 309, 310, and 312 (randomized

population)
Study 309 Study 310 Study\312
Placebo SOTA SOTA Placebo SOTA SOTA Placebo TA

200 mg 400 mg 200 mg 400 mg 0 mg
(N=268) (N=263) (N=262) (N=258) (N=261) (N=263) (N= (N = 700)
n (%) n (%) n (%) n (%) n (%) n (%) :t\ n (%)
Randomized 268 263 262 258 261 263 xbs 700
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) 01 0.0) (100.0)
mITT Population 268 263 262 258 261 703 699
(100.0) (100.0) (100.0) (100.0) (100.0) ( (99.7) (99.9)
Completed 24 Weeks 235 240 236 236 239 2 624 605
(87.7) (91.3) (90.1) (91.5) (91.6) .3) (88.5) (86.4)
Completed 52 Weeks 218 228 221 225 2 227 NA NA
(81.3) (86.7) (84.4) (87.2) (86 (86.3)

)
Table 12 - Summary of patient disposition for the ES1 @l d the ES2 pool (randomized

population) \O

ES1pogl ES2 Pool®
Placebo SOTA A N/SOTA All SOTA Placebo SOTA
200 mgo 400 mg (N =1049) 400 mg
(N = 526) (N D§24) (N = 525) n (%) (N = 1231) (N = 1225)
n (%) iM% n (%) n (%) n (%)
Randomized 526 (100.0 @do.m 525 (100.0) 1049 1231 (100.0) 1225 (100.0)
(100.0)
mITT Population 526 (10 24 (100.0) 525 (100.0) 1049 1229 (99.8) 1224 (99.9)
(100.0)
Completed 24 Weeks &.5) 479 (91.4) 476 (90.7) 955 (91.0) 1095 (89.0) 1081 (88.2)
Completed 52 Weeks . M3(842) 454(86.6) 448(85.3) 902 (86.0) NA NA

a Duration included in the anaIyS(%NﬁZ pooled population is 24 weeks.

Outcomes and estﬂ‘@
<

Primary effic point: change from Baseline to Week 24 in A1C

Chang r@aseline to Week 24 in A1C was the primary efficacy endpoint in Studies 309 and 310, while

itw irst secondary efficacy endpoint in Study 312. In all studies and all pools, the change from
Baseline in all active groups and the difference versus placebo were statistically significant (p <0.001)
(Table 13).

The change from Baseline to Week 24, and LS mean differences in A1C (%) for ES1 and ES2 (mITT
population) was consistent with individual Phase 3 study results. In the ES1 pool, the LS mean change
from Baseline was -0.41% and -0.43% for sotagliflozin 200 mg and 400 mg, the Week 24
placebo-subtracted LS mean A1C reduction was -0.36% and -0.38%, respectively, (p <0.001 for both).
Similar results were observed for the ES2 pool at Week 24 (-0.43% for sotagliflozin 400 mg; p <0.001).
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Table 13 - Analysis of change from Baseline to Week 24 in A1C (26) in the Phase 3 studies
(mITT population)

Study 309 Study 310 Study 312
Placebo SOTA SOTA Placebo SOTA SOTA Placebo SOTA
200 mg 400 mg 200 mg 400 mg 400 mg
(N=268) (N=263) (N=262) (N=258) (N=261) (N=263) (N=703) (N=699)
Screening
Mean (SD) 8.21 8.26 8.20 8.42 8.35 8.38 8.44 8.48

(0.853)  (0.864)  (0.847)  (0.936)  (0.922)  (0.937)  (0.956)  (0.944)

Change from Screening at
Baseline

Mean (SD) 066  -0.65 -0.64 -0.64 -0.61 -0.67 0.23
(0.567)  (0.538)  (0552)  (0.644)  (0.666)  (0.548)  (0.470 553

Baseline @
Mean (SD) 7.54 7.61 7.56 7.79 1.74 7.71 ; ) 8.26

(0.712) (0.735) (0.724) (0.881) (0.806) (0.819) 2921) (0.965)
Week 24

Mean (SD) 7.50 7.17 7.08 7.79 7.36 § 7.88 741
6)

(0.755)  (0.713)  (0.725)  (0.927)  (0.889) (1031)  (0.952)

Change from Baseline at @'

Week 24
Mean (SD) -0.06 -0.42 -0.49 -0.01 @ -0.39 -0.31 -0.81
(0.519)  (0.570) (0.566) (0.654) (0.654) (0.775) (0.783)
MMRM Model Statistics %
LS Mean (SE) -0.07 -0.43 -0.48 - -0.39 -0.37 -0.33 -0.79
(0.036)  (0.036) (0.036) (0.044) (0.043) (0.031) (0.032)
95% CLs for change from (-0.14, (-0.50, (-0. 56 (-0.11, (-0.47, (-0.46, (-0.39, (-0.85.
Baseline -0.00) -0.36) ? O 07) -0.30) -0.29) -0.27) -0.73)
p-value 0.038 <0.001 & 0.63 <0.001 <0.001 <0.001 <0.001
Summary of Treatment
Comparison 0
LS Mean Difference (SE) NA 041 NA -0.37 -0.35 NA -0.46
from Placebo (0.047) (0.058) (0.058) (0.042)
95% CLs for Difference N & 45, (-0.50, NA (-0.48, (-0.47, NA (-0.54,
Q -0.27) -0.32) -0.25) -0.24) -0.38)
p-value N\NA <0.001 <0.001 NA <0.001 <0.001 NA <0.001

Net be f@efined as the proportion of patients with A1C <7.0% and no episode of SH and no episode
of D@\ Randomization to Week 24) was the primary endpoint in Study 312, and it was the first

secondary efficacy endpoint in Studies 309 and 310.

The proportion of patients with A1C <7.0% at Week 24 is the main component of this composite endpoint.
At Week 24, the difference versus placebo for the responders in net benefit was statistically significant in
all studies and all groups (p <0.001). Table 14 summarizes the results for the Phase 3 studies.

In the ES1 pool, the absolute difference compared to placebo at Week 24 was 14.0% for sotagliflozin 200
mg and 19.5% for sotagliflozin 400 mg (p <0.001 for both). Similar results were observed for the ES2
pool at Week 24 (16.0% difference from placebo for sotagliflozin 400 mg; p <0.001).
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Table 14 - Analysis of net benefit at Week 24 for the Phase 3 Studies (mITT population)

Study 309 Study 310 Study 312
Placebo SOTA SOTA Placebo SOTA SOTA Placebo SOTA
200 mg 400 mg 200 mg 400 mg 400 mg
(N=268)  (N=263) (N = (N=258) (N=261 (N=263) (N= (N =699)
262) 703)
Components of Net Benefit
ALC <7.0% at Baseline, n (%) 51(19.0) 50(19.0) 51(19.5) 44(17.1 50 (19.2) 46 (17.5) 31(4.4) 29 (4.1)
ALC <7.0% at Week 24, n (%) 61(22.8) 97 (36.9) 123 39(15.1 87 (33.3) 89 (33.8) 111 207 (29.6)
(46.9) (15.8)
AlC<7.0% atWeek24andNo 58 (21.6) 89 (33.8) 117 39(15.1)  83(31.8) 85(32.3) 107 202 (28.9)
SH, n (%) (44.7) (15.2)
AlC<7.0%atWeek24andNo 61 (22.8) 96 (36.5) 120 39(15.1)  86(33.0) 89 (33.8) 111 éﬂ (29.2)
DKA from randomization to (45.8) (1
Week 24, n (%) *e
Analysis of Net Benefit at Week 24 A{\’
A1C <7.0% at Week 24 and no O v
SH and no DKA from Q
randomization to Week 24 \
Responders, n (%) 58 (21.6) 88 (33.5) 114 39(15.1) 82 (31.4) @32.3) 107 200 (28.6)
(43.5) % (15.2)
Net benefit difference versus NA 11.8 21.9 NA 3 17.2 NA 13.4
placebo JK
95% ClI NA (4.28, (14.10, NA @7, (10.08, NA 9.12,
19.36) 29.64) %3.43) 24.35) 17.67)
p-value NA 0.002 <0.001 NAO 0.001 <0.001 NA <0.001

\( )
Postprandial glucose O
evaluated in patients participating in the CGM
evaluated in the ES1 pool (Table 15).

Two-hour PPG after a standardized mixed m Wi
sub-study of Studies 309 and 310 and is pri

Table 15 - Analysis of change fro seline to Week 24 in 2-hour postprandial
glucose (mg/dL) in the ES1 Pool CGM population)

Fa\
KU Placebo SOTA SOTA
Q (N = 93) 200 mg 400 mg
~ (N =89) (N =96)

Baseline \

Mean (SD) . & 229.8 (98.88) 211.5(99.15) 209.7 (85.69)
Week 24

Mean (SD) ‘\()\ 215.1(86.95) 181.8 (79.11) 171.3 (62.86)

Median (Min, 225.0 (50, 409) 173.0 (58, 479) 170.0 (43, 339)
Change n@ ne at Week 24

Meaq ( -9.7 (110.26) -39.0 (87.38) -35.0 (84.53)
ANCO del; Statistics

LS Mean (SE) -7.9(9.38) -42.7 (9.66) -48.8 (9.10)

95% CLs for Difference (-26.4, 10.6) (-61.7, -23.6) (-66.8, -30.9)

p-value 0.40 <0.001 <0.001
Summary of Treatment Comparison

LS Mean Difference (SE) from Placebo NA -34.8 (11.85) -41.0 (11.50)

95% CLs for Difference NA (-58.1,-11.4) (-63.6, -18.3)

p-value NA 0.004 <0.001

Body weight
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More than 70% of patients included in the Phase 3 studies were overweight or obese. Table 16
summarizes the change from Baseline to Week 24 in body weight in the Phase 3 studies.

Pooled analyses showed results consistent with the individual Phase 3 studies. In the ES1 pool, the LS
mean change from Baseline at Week 24 was -1.70 kg and -2.55 kg for sotagliflozin 200 mg and 400 mg,
respectively. The LS mean difference from placebo in body weight change at Week 24 was -2.17 for 200
mg and -3.02 kg for 400 mg respectively (p <0.001 for both). Similar results were observed for the ES2
pool at Week 24 (-2.99 kg LS mean difference from placebo for sotagliflozin 400 mg; p <0.001). In ES1,
18.70% (200 mg) and 23.81% (400 mg) of patients had a weight loss >5% at Week 24 compared to
4.18% with placebo (p <0.001 for both doses).

Table 16 - Analysis of change from Baseline to Week 24 in absolute body weight (kg) i@uase

3 Studies (ImITT population) @
Study 309 Study 310 Q@y 312
Placebo SOTA SOTA Placebo SOTA SOTA SOTA
200 mg 400 mg 200 mg 400 mg 400 mg
(N=268) (N=263) (N=262) (N=258) (N=261) (N=2 =703) (N =699)
Screening
Mean (SD) 86.39 86.01 85.76 80.46 81.25 2 81.07 82.11
(17.554) (18.291) (17.900) (16.685) (17.146) 6) (16.901) (17.039)
Change from Screening K
at Baseline
Mean (SD) 0.90 0.95 0.74 0.62 0 @ 0.68(2.072) 0.48 0.30
(1.894) (2.190) (1.904) (1.925) 1.86 (1.546) (1.530)
Baseline Q
Mean (SD) 87.30 86.96 86.50 81 O 81.93 81.97 81.55 82.40
(17.709) (18.539) (18.004) (16. %\ (17.386) (17.963) (17.032) (17.131)
Week 24 9
Mean (SD) 87.91 85.00 84.15 Q 80.05 80.09 82.70 80.19
(17.665) (18.494) (17.6 16.978) (17.384) (17.919) (17.513) (27.017)
Change from Baseline at K
Week 24
Mean (SD) 0.78 -1.68 6(072 0.17 -1.88 -2.40 0.71 -2.33
(2.745) (2.928) 2.863) (2.684) (2.990) (3.373) (2.924) (3.044)
MMRM Model Statistics
LS mean (SE) 0.78 -2.67 0.11 -1.88 -2.47 0.77 221
(0.187) (0.188) (0.202) (0.200)) (0.199) (0.122) (0.122)
95% CLs for change (041,11 QI 94, (-3.04, (-0.29, (-2.27, (-2.86, (0.53, (-2.45,
from Baseline -1.20) -2.30) 0.50) -1.49) -2.08) 1.01) -1.97)
p-value @ <0.001 <0.001 0.60 <0.001 <0.001 <0.001 <0.001
Summary of treatment
comparison
LS mean dlﬁerencb\ -2.35 -3.45 NA -1.98 -2.58 NA -2.98
(SE) from Pla (0.256) (0.256) (0.276) (0.276) (0.166)
95% CLs (-2.85, (-3.95, NA (-2.53, (-3.12, NA (-3.31,
differ -1.85) -2.94) -1.44) -2.04) -2.66)
p-value NA <0.001 <0.001 NA <0.001 <0.001 NA <0.001

Mean daily insulin dose

In Studies 309 and 310, the mean total daily insulin dose at Screening ranged between 58.7 and 64.0
IU/day. During the 6-week Run-in Period with insulin optimization, the mean Baseline total daily insulin
dose increased up to 60.3 to 66.8 IU/day, with individual doses ranging between 11.9 and 290.0 1U/day.

In Study 312 (conducted without insulin optimization), the mean total daily insulin dose at Baseline was
approximately 57 IU/day, with individual doses ranging between 6.5 and 253.0 1U/day.
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Because of the high range of insulin dose expressed as IU/day at Baseline, the changes from Baseline in
insulin doses are mainly expressed as percent change from Baseline. While change in bolus insulin dose
at Week 24 was the secondary endpoint, results for basal and total insulin dose are also presented here
for completeness.

Daily bolus insulin dose

In Studies 309 and 310, the mean Baseline bolus insulin dose after the 6-week Run-in Period with insulin
optimization ranged between 30.3 and 32.1 IU/day. In the placebo groups, a further LS mean increase
from Baseline of +3.9% and +5.9%, respectively was observed at Week 24. In the sotagliflozin groups,
a LS mean decrease was observed, ranging between -1.8% and -10.5%, in parallel of an improvement in
glucose control. In Studies 309 and 310, the LS mean difference from placebo was -5.7% (p = é and
-12.9% (p <0.001) with sotagliflozin 200 mg; it was -12.7% and -16.4% (both p <0.001) v@

sotagliflozin 400 mg (Figure 14 and Figure 15). ’\

Similar results were observed in Study 312, with an LS mean increase of +6.6% in t ebo group and
a LS mean decrease of -5.7% in the sotagliflozin 400 mg group. The LS mean @ e from placebo at

Week 24 was -12.3% (p <0.001) (Figure 16). Q

Figure 14, Figure 15, and Figure 16 below provide mean percent change i , Basal, and Bolus insulin

doses at Week 24 observed in Studies 309, 310, and 312, respectively.

Figure 14 - LS mean percent change in total, basal and bol @ulin doses at Week 24 in
Study 309 (mITT population) Q

Total insulin dose Basal ins e Bolus insulin dose
Baseline (IU/day) 66.79 65.11  64.15 35.06 348 33.39 31.72 3027 30.75
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Figure 15 - LS mean percent change in total, basal and bolus insulin doses at Week 24 in
Study 310 (mITT population)

Total insulin dose Basal insulin dose Bolus insulin dose
Baseline (IU/day) 61.85 60.30 61.38 29.76 20.18 29.50 32.08 31.12 31.89
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Figure 16 - LS mean percent change in total, basal an nsulin doses at Week 24 in

Study 312 (mITT population)

Total Insulin Dose Basal hose Bolus Insulin Dose
29"

Baseline (IU/day) 56.88 58.35 29.63 27.34 28.72
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O Sotagliflozin = Placebo *p-value <0.001

The analysis of percent change from Baseline to Week 24 in mean daily bolus insulin dose in the ES1 and
ES2 pools (mITT population) showed results consistent with the individual Phase 3 studies. In the ES1
pool, the Week 24 LS mean difference from placebo was -9.29% and -14.39% for sotagliflozin 200 mg
and 400 mg (p <0.001 for both). Similar results were observed for the ES2 pool at Week 24 (-13.27% LS
mean difference from placebo for sotagliflozin 400 mg; p <0.001).

Daily basal insulin dose

In Studies 309 and 310, the mean Baseline basal insulin dose after insulin optimization Run-in ranged
between 29.2 and 35.1 IU/day. In the placebo groups, a further LS mean increase at Week 24 of +3.8%
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and +1.7% from Baseline was observed, showing that insulin optimization was maintained during the
study. In the sotagliflozin groups, a slight LS mean decrease was observed, ranging between -1.7% and
-5.4%, in parallel with an improvement in glucose control. The LS mean difference from placebo with
sotagliflozin ranged between -4.7% (p = 0.030) and -9.1% (p <0.001) (Figure 14 and Figure 15).

Similar results were observed in Study 312 with a LS mean increase of +6.8% in the placebo group and
a decrease of -3.1% in the sotagliflozin 400 mg group. The LS mean difference from placebo at Week 24
was -9.9%; p <0.001 (Figure 16).

Consistent results were observed in the ES1 pool (Week 24 placebo-subtracted LS mean reduction of
-5.7% and of -6.9% for the sotagliflozin 200 mg and 400 mg groups; p <0.001 for both) and forithe ES2
pool at Week 24 (-8.6% LS mean difference from placebo for sotagliflozin 400 mg; p <0.001 6

Total daily insulin dose

Overall, a slight but statistically significant decrease in the mean total insulin dose erved
consistent across the Phase 3 program. In all 3 Phase 3 studies the pattern of total ji dose reductions
was just under 10% compared to placebo, with the percent reductions belng s at greater for bolus

than basal insulin (Figure 14, Figure 15 and Figure 16).

Consistent results were observed in the ES1 pool (Week 24 placebo su d LS mean reduction -7.2%
and -9.6% for the sotagliflozin 200 mg and 400 mg groups; p <0.0, r both) and for the ES2 pool at
Week 24 (-9.7% LS mean difference from placebo for sotagllflon mg; p <0.001).

Fasting plasma glucose

At Baseline, the mean FPG was between 148.2 and 165.5\\@L in the 3 Phase 3 studies. At Week 24, the
LS mean difference from placebo in FPG was statisti significant for all sotagliflozin groups, ranging
from -9.8 to -25.7 mg/dL (p <0.001 for all group e exception of sotagliflozin 200 mg in Study 309

[p = 0.036]). \

Results for the ES1 and ES2 pools were C(ﬁ t with the Phase 3 study results. In the ES1 pool at Week
24, the LS mean difference from place -15.7 mg/dL and -21.4 mg/dL for the sotagliflozin 200 mg
and 400 mg (p <0.001 for both) a e ES2 pool at Week 24, the LS mean difference from placebo

was -22.3 mg/dL with sotaggﬂ mg (p <0.001).

Patient reported
Diabetes treatment satl f n as measured by DTSQs

The change from to Week 24 in DTSQs scores was analysed in Studies 309 and 310. The DTSQs
total scores r 0 to 36, with higher scores indicating higher satisfaction. The LS mean difference
compared to o ranged between +1.7 and +2.5 in all sotagliflozin groups (all p <0.001), indicating

an imp atlsfactlon with sotagliflozin.

The S responder rate (defined as a change in score of 3 or more as threshold) for the 200 mg and
400 mg sotagliflozin groups were significantly higher (p <0.005) for both groups compared to placebo in
both Studies 309 and 310. In Study 309, the responder rates for the 200 mg and 400 mg doses were
53.7% and 52.0%, respectively, compared with 27.9% for placebo. In Study 310, the responder rates for
the 200 mg and 400 mg doses were 40.9% and 43.0%, respectively, compared with 28.8% in the
placebo.

Diabetes distress as measured by 2-item DDS2 scores

The change from Baseline to Week 24 in DDS2 scores was analysed in Studies 309 and 310. The DDS2 is
a validated 2-item diabetes distress screening instrument requesting respondents to rate, on a 6-point
scale, the degree of their distress. A higher score indicates higher distress. At Week 24, the LS mean
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difference compared to placebo ranged between -0.3 (p = 0.025) and -0.8 (p <0.001) in all sotagliflozin
groups, indicating a lower distress with sotagliflozin.

Other efficacy endpoints

Systolic blood pressure

Changes in SBP were evaluated in Studies 309 and 310 at Week 12, consistent with protocol
recommendation to keep doses of antihypertensive medications stable until Week 12 to allow for
appropriate blood pressure assessment. For Study 312, the SBP evaluation was performed at Week 16 for
similar reasons.

Modest reductions in SBP were observed at Week 12 for the overall population for both sotaglifloéoses
compared to placebo in all Phase 3 studies as noted in Table 17. Reductions in SBP were a ined at

Week 24 for both sotagliflozin doses in all Phase 3 studies. ’\

Consistent results were observed for change in SBP in the overall population in the p S1 population
at Week 12, with a placebo-adjusted change in SBP of -2 mmHg (95%CI -3.2, » i the 200 mg group
and -3.5 mmHg (95%ClI -4.7, -2.3) in the 400 mg group. Reductions in SBP 6 intained at Week 24

for both sotagliflozin doses
Table 17 - Change from Baseline in systolic blood pressure (m g@t Week 12 in the Studies
309 and 310 and at Week 16 in Study 312 in the overall pop ion (MITT population)

_a
Study 309 stlidg1o Study 312
Placebo SOTA SOTA Placebo SOTA SOTA Placebo SOTA
200 mg 400 mg 00 mg 400 mg 400 mg
(N=268) (N=263) (N=262) (N= (N=261) (N=263) (N=703) (N=699)
Baseline Q
Mean (SD) 120.9 120.0 1195 123.0 123.1 121.8 122.0
(13.47) (14.84) (14. Q 15.53) (15.08) (13.69) (14.82) (15.25)
Week 12 (309 and 310)
Week 16 (312)
Mean (SD) 121.2 117.2 121.6 121.4 118.3 1225 118.7
(13.25) (13.8 12 99 (14.74) (14.50) (13.54) (14.83) (14.47)
Change from Baseline 6
at Week 12 for 309 and &
310; at Week 16 for 312
Mean (SD) -33 -1.8 2.2 -4.8(10.81)  0.5(11.36) 33
(é. 12 20 (10.27) (10.07) (11.59) (11.31)

MMRM Model: Q
Statistics

LS Mean (SE) ﬁ\ 0066 25(067) -32(0.66) -24(0.68) -2.8(0.67) -52(0.67)  03(043) -3.5(0.44)

95% CLs for ¢ -03,23) (-38,-1.2) (-45,-19) (3.7,-1.1) (-4.1,-1.5) (-6.5, -3.9) (-0.6,1.1)  (-4.4,-2.7)
from B el@
p-value 0.14 <0.001 <0.001 <0.001 <0.001 <0.001 0.53 <0.001
Summal reatment
Comparisons
LS Mean Difference NA -35(0.88) -4.2(0.88) NA -0.4 (0.89) -2.8 (0.89) NA -3.8(0.57)
from Placebo
95% CLs for NA (-5.2,-1.8)  (-5.9,-2.4) NA (-2.2,1.3) (-4.6,-1.1) NA (-4.9,-2.7)
difference
p-value NA <0.001 <0.001 NA 0.64 0.001 NA <0.001
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SBP results in subset of patients with Baseline SBP 2130 mm Hg:

Change from Baseline at Week 16 in SBP in the subset of patients with Baseline SBP 2130 mm Hg was a
secondary efficacy endpoint in Study 312. The LS mean difference from placebo at Week 16 was -3.5 mm
Hg (p = 0.002). The statistically significant effect was maintained at Week 24 (LS mean difference

-3.6 mm Hg; (p = 0.003). SBP was also evaluated in the subset of patients with Baseline SBP =140 mm
Hg. There were 84 patients in the placebo group and 98 patients in the sotagliflozin 400 mg group for
evaluation in this subset. Statistically significant reductions in SBP at Week 16 of -6.5 mm Hg (p <0.001)
were observed for this subset of patients.

In studies 309 and 310, Change from Baseline in SBP in the subset of patients with Baseline S

subpopulation, results are presented for the ES1 pool. The LS mean difference from placeb BP at
Week 12 for sotagliflozin 200 mg and sotagliflozin 400 mg was -3.6 mm Hg (p = 0.011)’@.3 mm Hg
(p <0.001). The LS mean difference from placebo was maintained at Week 24 with reduction of
-3.1 mm Hg (p = 0.031) for sotagliflozin 200 mg and -3.2 mm Hg (p = 0.026) fo, liflozin 400 mg.

=130 mm Hg was also evaluated at Week 12 and at Week 24. To increase precision of the analé this

CGM sub-study 0\,

Pooled data from studies 309 and 310 was prespecified as the main evall@e dataset for the CGM
substudy. A total of 278 patients were randomized, n = 93 placebo, né& 89 sotagliflozin 200 mg, n = 96
sotagliflozin 400 mg. Of the patients included, 49.2% were using (@a their insulin delivery method.

Primary CGM efficacy endpoint: percent time spent inside tar e (70-180 mg/dL)
The percent time spent inside the target range for CGM 70-180 mg/dL) increased from 52.2% to
57.8% with sotagliflozin 200 mg and from 50.7% to 64.2% with sotagliflozin 400 mg from Baseline to

Week 24, whereas no relevant change was observg p placebo. In both sotagliflozin dose groups, the

increase in percent time in range was associated Wjtft a significant decrease in the percent time spent
above 180 mg/dL, while the percent time sp low 70 mg/dL was not increased (Figure 17, Table 18).
Assuming 100% daily CGM data is availab analysis, 1.0% of daily CGM time corresponds to
approximately 15 minutes (0.24 hour 0

@)

Q&
(b'\
. Q
%)
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Figure 17 - Percent time spent in range and outside range for CGM glucose in the pooled 309

and 310 studies (mITT CGM population)

Placebo
% Time in Ranges

Baseline ‘
Week 24 (zs

l < 70 mg/dl . 70— 180 mg/dl
Assuming 100% daily CGM data available for analysis, 1.0% of d

p-values are for LS mean differences from placebo.
Secondary and other CGM endpoints \

Secondary CGM endpoints confirmed t
hyperglycaemia. Sotagliflozin therapy

hypoglycaemia. The time spent in

daily glucose, SD and M Table 18).

SOTA 200 mg
% Time in Ranges

SOTA 400 mg
% Time in Ranges
5.4

&

80 mg,fdl
M time = 0.24 hours

erically lower with sotagliflozin.

g&liflozin 200 and 400 mg qd decreased the time spent in
ed in increased time in range with no increase in
ycaemia (<55 mg/dL or <70 mg/dL) was similar among

treatment groups, although q n
Significant differences w@l observed for various measures of glycaemic variability including mean

Table 18 - CGM pri@/, key secondary and other endpoints (mITT CGM population)

’\0 ) Pooled 309 and 310
6 Placebo SOTA SOTA

@ 200 mg 400 mg

(N =93) (N =89) (N =96)

Perc%e of CGM Glucose 70-180 mg/dL
Mean Baseline (SD) 52.301 (13.7950) 52.193 (15.2656) 50.656 (14.7623)
Mean Week 24 (SD) 51.577 (14.7206) 57.779 (15.8932) 64.172 (13.9760)
LS mean change from Baseline at Week 24 (SE) -1.261 (1.8140) 4,088 (1.8017) 10.448 (1.6964)
95% CLs for change from Baseline (-4.836, 2.314) (0.537, 7.638) (7.104, 13.791)
p-value 0.49 0.024 <0.001
LS mean difference (SE) from Placebo NA 5.349 (2.3883) 11.709 (2.3159)
95% CLs for difference NA (0.639, 10.059) (7.141, 16.276)
p-value NA 0.026 <0.001
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Pooled 309 and 310

Placebo SOTA SOTA
200 mg 400 mg

(N=93) (N =89) (N =96)
Percent Time of CGM Glucose <55 mg/dL
LS mean difference (SE) from Placebo NA -0.161 (0.4953) -0.441 (0.4801)
95% CLs for difference NA (-1.137,0.816) (-1.388, 0.505)
p-value NA 0.75 0.36
Percent Time of CGM Glucose <70 mg/dL
LS mean difference (SE) from Placebo NA -0.330 (0.8618) -0.068 (,8375)
95% CLs for difference NA (-2.030, 1.369) (-1.720, )
p-value NA 0.70 o~ @
Percent Time of CGM Glucose >180 mg/dL ;\‘o
LS mean difference (SE) from Placebo NA -5.036 (2.6101) O\ﬁ 746 (2.5332)
95% CLs for difference NA (-10.183,0.11 16.742, -6.750)
p-value NA 0.055 \ <0.001
Percent Time of CGM Glucose >250 mg/dL
LS mean difference (SE) from Placebo NA &&79 -7.695 (1.7624)
95% CLs for difference NA 8,-0.077 (-11.171, -4.219)
p-value NA 0 045 <0.001
Mean Daily Glucose (mg/dL)
LS mean difference (SE) from Placebo NA N3 -7.939 (4.7010) -18.928 (4.5586)
95% CLs for difference NA (-17.210, 1.332) (-27.918, -9.938)
p-value A\ 0.09 <0.001
MAGE N
LS mean difference (SE) from Placebo 6\' NA -12.702 (5.5164) -22.111 (5.3718)
95% CLs for difference 0 NA (-23.581, -1.822) (-32.705, -11.517)
p-value e\ NA 0.022 <0.001
CGM Standard Deviation ¢ O'
LS mean difference (SE) from Plac \ NA -4.591 (2.2445) -6.781 (2.1881)
95% CLs for difference NA (-9.017, -0.164) (-11.097, -2.466)
p-value NA 0.042 0.002

The CGM tracings & 24-hour glucose excursions

The CGM tracig
of interstitial

ean 24-hour glucose excursions (data collected from midnight [00:00]), consisting
se readings collected every 5 minutes from the week prior to the Week 24 visit are
sho e 18 below. Each line represents mean values from each treatment group (triangles =
plac@93]; squares = sotagliflozin 200 mg [n=89]; diamonds = sotagliflozin 400 mg [n=96]). Top
of target CGM range = 10.0 mmol/L (180 mg/dL).

Compared with placebo the glycaemic curve is pulled down in both preprandial and postprandial periods.
The decline in mean glucose value from 12 AM to 6 AM in sotagliflozin-treated patients was not associated
with a significant increase in nocturnal hypoglycaemia.

Figure 18 - CGM tracings of mean 24-hour glucose excursions
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mmol/L
1.1

200

Mean Glucose Value (mgfdL)

125 6.9
12AM 2AM 4AM 6AM 8AM 10AM 12PM 2PM 4PM 6PM 8PM ’\% 12AM
| Treatment —a— Placebo & Sotagliflozin 2Domgr\ Svotagliflozin 400 mg
CGM glucose readings are collected every 5 minutes(mean +/-1 SE). This figure shows the data collected starting from 00:00. Actual start time for 24-hour rea S ry for each subject. 180mg/dL(10.0
mmoliL) represents top of target CGM range.
DEXA sub-study 0
Pooled data from studies 309 and 310 were prespecified as the main eval le dataset. The mITT
population for the ES1 DEXA sub-study included 75 placebo patien sotagliflozin 200 mg patients,
and 84 sotagliflozin 400 mg patients recruited from selected sit icipating in the DEXA sub-study.
Pooled fat mass and lean body mass data from the 309 and substudies are provided below as

the primary dataset for DEXA endpoints.

O
The primary objective for the pooled analysis was to ¢ %e the effect of sotagliflozin versus placebo on
total fat mass at Week 24, and a decrease was no both sotagliflozin groups compared to an
increase with placebo. The LS mean differencg fro lacebo at Week 24 was -2188.12 g, p <0.001 for
sotagliflozin 200 mg and -2515.95 g, p <O. r sotagliflozin 400 mg group. Similar results were
(gl)at mass (LS mean difference -1.34%, p <0.001 for
sotagliflozin 200 mg and -1.56%, p < for sotagliflozin 400 mg).

observed expressing the data as percent t

A modest but statistically significi rease in total lean mass from Baseline to Week 24 was also noted
for both sotagliflozin groups LS mean difference from placebo at Week 24 was -771.01 g, p = 0.015
for sotagliflozin 200 mg a& 3.33 g, p = 0.003 for sotagliflozin 400 mg.

Ancillary analyses Q
*

Long-Term Effe t(o)\\Alc

Figure 19 ure 20 show the kinetics of A1C during the course of Studies 309 and 310.

Appro @/ 80% of the effect was observed during the first 4 weeks and the effect was maximum at
We Week 12. Although A1C then slightly increased in all groups, there was still a difference
versus placebo at Week 52.
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Figure 19 - Change in A1C from Baseline to Week 52 in Study 309 (mITT population)
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Figure 20 - Change in A1C from Baseline to Week 52 in SQ?&O (mMmITT population)
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The LS mean difference from placebo remained statistically significant in all groups at Week 52, ranging
between -0.21 to -0.32%. For the ES1 pool (mITT population), the LS mean difference from placebo was
-0.23% for sotagliflozin 200 mg and -0.32% for sotagliflozin 400 mg (both p <0.001).

Long-Term Effects on Other Efficacy Parameters
Net benefit

The difference from placebo for the net benefit remained statistically significant in all groups in the Phase
3 Studies 309 and 310 at Week 52, ranging between 7.2 to 13.4% (Table 19). For the ES1 pool (mITT
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population), the LS mean difference from placebo was 9.2% for sotagliflozin 200 mg and 12.8% for
sotagliflozin 400 mg (both p <0.001).

Table 19 - Analysis of the components of net benefit and analysis of net benefit at Week 52
for Study 309 and Study 310 (mITT population)

Study 309 Study 310
Placebo SOTA SOTA Placebo SOTA SOTA
200 mg 400 mg 200 mg 400 mg

(N=268) (N=263) (N=262) (N=258) (N=261) (N=263)

Components of Net Benefit

Baseline
ALC <7.0% at 51(19.0) 50 (19.0) 51(19.5) 44 (17.1) 50 (19.2) @ .5)
Baseline, n (%)

Week 52 s %

A1C <7.0% at 56 (20.9) 79 (30.0) 93 (35.5) 40 (15.5) 71(2 \ 73(27.8)
Week 52, n (%)

A1C <7.0% at Week 51 (19.0) 72 (27.4) 87 (33.2) 37 (14.3) s@.?) 70 (26.6)
52 and No SH from 0

Baseline to Week 52,

n (%)

A1C <7.0% at Week 55 (20.5) 75 (28.5) 91 (34.7) 40 % 71(27.2) 72 (27.4)
52 and No DKA from é

Baseline to Week 52, (\

n (%)

Analysis of Net Benefit at Week 52 \ n\

Patients with A1C <7.0% and no SH and no DKA \"

Responders, n (%) 51 (19.0) 69 (26.2) S@A) 37(14.3) 67 (25.7) 70 (26.6)

Treatment Comparison

Net benefit NA 7.2 C}le NA 113 12.3

difference in %

responders versus 0
placebo

95% ClI NA 14.30) (6.05, 20.78) NA (4.52,18.14) (5.43,19.12)

p-value NA /\( .049 <0.001 NA 0.001 <0.001
The subgroup analyses ographics and Baseline factors at Week 52 confirmed that the LS mean
difference from placelo eek 52 was statistically significant at both doses in all subgroups of sufficient
size. . ()

Body@ht

Figure s the kinetics of body weight reduction during the course of Studies 309 and 310. Weight
redu as progressive and sustained throughout the study. In Study 309, the Baseline mean body

weight was 87.0 kg and 86.5 kg for patients on sotagliflozin 200 mg and 400 mg, respectively. Baseline
mean body weight in Study 310 was 81.93 kg and 81.97 kg for sotagliflozin 200 mg and 400 mg,
respectively. After Week 24, body weight continued to decrease or stabilized up to the end of the study.

The LS mean difference from placebo remained statistically significant in all groups at Week 52, ranging
between -2.18 to -4.32 kg.
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Figure 21 - Change from Baseline to Week 52 in absolute body weight (kg) in Study 309 (top
with Baseline) and Study 310 (bottom) (mITT population)
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For the ES1 pool (mITT population), the LS mean ﬁ@nce from placebo was -2.67 kg for sotagliflozin

200 mg and -3.64 kg for sotagliflozin 400 mg (bo 0.001). This corresponded to a -3.21% (200 mg)
and -4.24% LS mean percent change from @me to Week 24 (both p <0.001).

Mean daily insulin dose 0

The LS mean difference from place ercent change in bolus insulin dose remained statistically
significant in all groups in StuQQ nd Study 310 at Week 52, ranging between -5.53 to -15.63%.

jon), the LS mean difference from placebo in percent change in bolus

For the ES1 pool (mITT pegpul
Kotagliflozin 200 mg (p = 0.037) and -13.73% for sotagliflozin 400 mg

insulin dose was -6.630/%

(p <0.001). .

Similar results,w@aserved for the mean daily basal insulin dose and for the mean daily total insulin
a

dose, see Fig® nd Figure 23.

@Q)
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Figure 22 - Percent change from Baseline to Week 52 in mean total daily insulin dose, basal
insulin dose and bolus insulin dose (1U/day) in Study 309 (mITT population)
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Figure 23 - Percent change from Baseline to Week in mean total daily insulin dose, basal

insulin dose, and bolus insulin dose (1U/day) i@udy 310 (mITT population)
Total insulin dose sal insulin dose Bolus insulin dose

Baseline (IU/day) 61.85 60.30 61.38 0&9.76 29.18 29.50 32.08 31.12 31.89
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Fasting plasma glucose

Consistent with change from Baseline to Week 24, the LS mean difference from placebo remained
statistically significant in most groups at Week 52 in Study 309 and Study 310, ranging between -4.9 to
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-19.4 mg/dL. For the ES1 pool (mITT population), the LS mean difference from placebo was -8.7 mg/dL
for sotagliflozin 200 mg (p = 0.032) and -17.7 mg/dL for sotagliflozin 400 mg (p <0.001).

Diabetes distress as measured by 2-item DDS2 scores

At Week 52, the LS mean difference in DDS2 scores compared to placebo remained statistically significant
for sotagliflozin 400 mg in Study 310 and for the 2 doses in Study 309. For the ES1 pool (mITT
population), the LS mean difference from placebo was statistically significant for sotagliflozin 200 mg (p
= 0.003) and sotagliflozin 400 mg (p <0.001), which confirmed the persistence of the beneficial effect on
patient distress.

Systolic blood pressure 6

Consistent with change from Baseline to Week 24, there was a modest but statistically signi@ﬂ
decrease in the change from Baseline to Week 52 in SBP (mm Hg) in both sotagliflozin @ compared
with placebo in Studies 309 and 310 and in the ES1 pool. In the ES1 pool, the LS m {n e

placebo at Week 52 was -2.9 mm Hg (p <0.001) for sotagliflozin 200 mg and 3@6

rence from
g (p <0.001) for
sotagliflozin 400 mg.

DEXA substudy %

The analysis of change from Baseline to Week 52 in DEXA total fat maSs in the ES1 pool (mITT DEXA
Population) demonstrated the continued persistence of efficacy of iflozin. The LS mean difference
(SE) from placebo at Week 52 was -1695.72 g (509.962), p = l@ for sotagliflozin 200 mg and
-2123.19 g (499.843), p <0.001 for sotagliflozin 400 mg, confirming that the sustained beneficial effect
on body weight was primarily due to a reduction in fat K

Summary of main efficacy results O

The following tables summarise the efflcacy r Qom the main studies supporting the present
application. These summaries should be re njunctlon with the discussion on clinical efficacy as well

as the benefit risk assessment (see la |ons)
Table 20 Summary of efficacy f

Title: A phase 3 randomized, dou \placebo-controlled, parallel-group, multicenter study to evaluate the safety, efficacy,
and tolerability of LX4211 as adjunct¥erapy in adult patients with type 1 diabetes mellitus who have inadequate glycemic control
with insulin therapy \

Study identifier Agdn11.309
Design ’\\,ﬁnited States and Canada, randomized, double-blind, 3-arm, equal allocation, parallel-group
’\() Duration of main treatment phase 24 weeks
6 (Double-blind Core Treatment):
@ Duration of run-in phase: 6 weeks
Duration of long-term extension 24 weeks
(Double-blind LTE):
Total duration of treatment: 52 weeks
Hypothesis Superiority
Treatment groups Placebo once daily 268 patients randomized
793 patients randomized Sotagliflozin 200 mg once daily 263 patients randomized
Sotagliflozin 400 mg once daily 262 patients randomized
Endpoints and definitions Primary A1C (%) Change from Baseline in A1C to Week 24
endpoint

Assessment report
EMA/178275/2019 Page 73/125




Title: A phase 3 randomized, double-blind, placebo-controlled, parallel-group, multicenter study to evaluate the safety, efficacy,
and tolerability of LX4211 as adjunct therapy in adult patients with type 1 diabetes mellitus who have inadequate glycemic control

with insulin therapy

Study identifier LX4211.309
Key Net benefit Proportion of patients with A1C <7.0% at Week 24 and no
secondary episode of severe hypoglycaemia or DKA during the main
endpoints treatment phase
Body weight (kg) Change from Baseline in body weight at Week 24
Bolus insulin dose Change from Baseline in mean daily bolus insulin dose at
(IU/day) Week 24 6
FPG (mg/dL) Change from Baseline in FPG at Weel‘< Zt. @
Database lock 15 April 2017 \

Results and Analysis

O

Analysis description

Primary and Key Secondary Analyses

O

Analysis population; time
point description

mITT population (all randomized patients who took at least 1 do%;;x\ﬁa

Baseline (end of main treatment phase)

y drug); 24 weeks from

swlc%oo mg

Descriptive statistics and Treatment group Placebo Sotagliflozin 400 mg
estimate variability -
Number of patients 268 N Q) 263 262
A1C (%) change from -0.07 ( -0.43 -0.48
Baseline: LSM (SE) (0.036) S (0.036) (0.036)
p=0038(") p <0.001 p <0.001
Net benefit (%) 206 N 335 435
Body weight (kg) (V) -1.57 2,67
change from Baseline: (0m387) (0.188) (0.188)
LSM (SE) % p<0.001 p <0.001 p <0.001
Bolus insulin dose T 084 -2.33 -4.13
(IU/day) change N (0.688) (0.692) (0.692)
Baseline: LSM (S p=022 p <0.001 p <0.001
FPG (mg/gk)chahge 3.7 6.1 140
from lihg; LSM (3.45) (3.47) (3.48)
(SE) p=0.28 p=0.08 p <0.001
Effect estimate per \ i Comparison groups Sotagliflozin 200 mg Sotagliflozin 400 mg
comparison @' versus placebo versus placebo
’\Q ALC (%) (primary LSM difference (SE) -0.36 (0.047) -0.41(0.047)
E’ (O | enceainy 95% Cl 045,027 1050, -0.32
@ P-value <0.001 <0.001
@ Net benefit (%) Difference 11.8 21.9
95% Cl 4.28,19.36 14.10, 29.64
P-value 0.002 <0.001
Body weight (kg) LSM difference (SE) -2.35 (0.256) -3.45 (0.256)
95% Cl -2.85,-1.85 -3.95,-2.94
P-value <0.001 <0.001
Bolus insulin dose LSM difference (SE) -1.50 (0.917) -3.30 (0.916)
(1Uiday) 95% Cl 330,030 5.09, -1.50
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Title: A phase 3 randomized, double-blind, placebo-controlled, parallel-group, multicenter study to evaluate the safety, efficacy,

and tolerability of LX4211 as
with insulin therapy

adjunct therapy in adult patients with type 1 diabetes mellitus who have inadequate glycemic control

Study identifier | LX4211.309
P-value 0.10 <0.001
FPG (mg/dL) LSM difference (SE) -9.8 (4.67) -17.8 (4.69)
95% ClI -19.0,-0.7 -27.0,-8.6
P-value 0.036 <0.001
Notes The N for individual endpoints and time points may be less than the number randomized to the gro
A1C = glycosylated hemoglobin (HbA1c); CI = confidence interval; FPG = fasting plasma glucose;
IU = international unit; LSM = least squares mean; mITT = modified intent-to-treat; SE = stand

Table 21 Summary of efficacy for trial 310

\\

and tolerability of LX4211 as

adjunct therapy in adult patients with type 1 diabetes mellitus wh

Title: A phase 3 randomized, double-blind, placebo-controlled, parallel-group, multicenter study @ate the efficacy, safety,
oh& dequate glycemic control

with insulin therapy

Study identifier

LX4211.310

Design Multinational, randomized, double-blind, 3-arm, equal@&mn parallel-group
Duration of main treatment phase 24 WeekQ
(Double-blind Core Treatment):
Duration of run-in phase: Q
Duration of long-term extension 2 eeks
(Double-blind LTE):
Total duration of treatment; Q 52 weeks
Hypothesis Superiority ([2‘\.
Treatment groups Placebo once dal 258 patients randomized

782 patients randomized

261 patients randomized

; \ Y4
: \\
e d .
ce daily

Sotaglifloz 263 patients randomized

Endpoints and definitions

Sotagliflozin 200
i&@]g once daily

6\0

@@

Prim > A1C (%) Change from Baseline in A1C to Week 24
endpoi
N Net benefit Proportion of patients with A1C <7.0% at Week 24 and no
ndary episode of severe hypoglycaemia or DKA during the main
ndpoints treatment phase
Body weight (kg) Change from Baseline in body weight at Week 24
Bolus insulin dose Change from Baseline in mean daily bolus insulin dose at
(IU/day) Week 24
FPG (mg/dL) Change from Baseline in FPG at Week 24

Database lock

17 July 2017

Results and Analysis

Analysis description

Primary and Key Secondary Analyses

Analysis population and
time point description

mITT population (all randomized patients who took at least 1 dose of study drug); 24 weeks from
Baseline (end of main treatment phase)
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Title: A phase 3 randomized, double-blind, placebo-controlled, parallel-group, multicenter study to evaluate the efficacy, safety,
and tolerability of LX4211 as adjunct therapy in adult patients with type 1 diabetes mellitus who have inadequate glycemic control
with insulin therapy

Study identifier | LX4211.310
Descriptive statistics and Treatment group Placebo Sotagliflozin 200 mg Sotagliflozin 400 mg
estimate variability Number of patients 258 261 263
A1C (%) change from -0.02 -0.39 -0.37
Baseline: LSM (SE) (0.044) (0.044) (0.043)
p=0.63 p <0.001 p <0.001
Net benefit (%) 15.1 314 328,
Body weight (kg) 0.11 -1.88 280
change from Baseline: (0.201) (0.200) )
LSM (SE) p=0.60 p <0.001 * .001
Bolus insulin dose -1.19 -4.38 &\'-4.78
(IU/day) change from (0.635) (0.636) (D (0.634)
Baseline: LSM (SE) p=0.06 p <0. 00 p <0.001
FPG (mg/dL) change 8.8 12 ‘ -16.9
from Baseline: LSM (3.95) (3.96)
(SE) p =0.026 p <0.001
Effect estimate per Comparison groups 0zin 200 mg Sotagliflozin 400 mg
comparison placebo versus placebo
A1C (%) (primary LSM difference (SE \b -0.37 (0.058) -0.35 (0.058)
endpoint) - >
95% ClI \\(J 0.48, -0.25 0.47,-0.24
P-value ~ <0.001 <0.001
Net benefit (%) DiﬁeW 163 172
%C} 9.17,23.43 10.06, 24.35
alue <0.001 <0.001
& &
Body weight (kg LSM difference -1.98 (0.276) -2.58 (0.276)
O =
& 95% ClI -2.53,-1.44 -3.12,-2.04
P-value <0.001 <0.001
@}msunn dose LSM difference (SE) -3.20 (0.847) -3.59 (0.845)
. < day)
. ()\ 95% Cl 4.86,-153 5.25,-1.93
6\ P-value <0.001 <0.001
@ FPG (mg/dL) LSM difference (SE) -21.6 (5.38) -25.7 (5.37)
@ 95% ClI -32.2,-11.0 -36.2,-15.1
P-value <0.001 <0.001
Notes The N for individual endpoints and time points may be less than the number randomized to the group.
A1C = glycosylated hemoglobin (HbAlc); Cl = confidence interval; FPG = fasting plasma glucose;
IU = international unit; LSM = least squares mean; mITT = modified intent-to-treat; SE = standard error
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Table 22 Summary of efficacy for trial 312

Title: A phase 3 randomized, double-blind, placebo-controlled, parallel-group, multicenter study to evaluate the net clinical benefit
of sotagliflozin as adjunct to insulin therapy in type 1 diabetes

Study identifier

LX4211.312

Design Multinational, randomized, double-blind, 2-arm, equal allocation, parallel-group
Duration of main treatment phase 24 weeks
(Double-blind):
Duration of run-in phase: 2 weeks
Total duration of treatment: 24 weeks
Hypothesis Superiority

Treatments groups

Placebo once daily

705 patients randomized

1405 patients randomized

Sotagliflozin 400 mg once daily

700 patients randomized

Endpoints and definitions Primary Net benefit Proportion of patients with A1C < Week 24 and no
endpoint episode of severe hypoglyc KA during the main
treatment phase 2\6
Key AlC (%) Change from Baselin m@) at Week 24
secondary ?&
endpoints Body weight (kg) Change from Bagkline body weight at Week 24
SBP (mm Hg) Change f @eline in SBP at Week 16 in subset of
patien seline SBP 2130 mm Hg
Bolus insulin dose (1U) C@e rom Baseline in in mean daily bolus insulin dose at
%e 24
Database lock 12 May 2017

Results and Analysis

QY

Analysis description

Primary and Key Sg€q

ary Analyses

Analysis population and
time point description

Descriptive statistics and
estimate variability

2\
6\0\

@@

Effect estimate per
comparison

mITT population II@omaed patients who took at least 1 dose of study drug); 24 weeks from
Baseline end of atment phase)
Treatment Placebo Sotagliflozin 400 mg
Num% @ts 703 699
%) 15.2 28.6
%) change from -0.33 -0.79
eline: LSM difference (0.031) (0.032)
. (SE) p <0.001 p <0.001
Body weight (kg) change 0.77 2.21
from Baseline: LSM (0.122) (0.122)
difference (SE) p <0.001 p <0.001
SBP (mm Hg) change Subset N=203 Subset N=203
from Baseline; LSM -5.7 (0.90) -9.2(0.92)
difference(SE) p <0.001 p <0.001
Bolus insulin dose -1.09 -3.93
(IU/day) change from (0.465) (0.470)
Baseline: LSM difference p =0.020 p <0.001
(SE)
Comparison group Sotagliflozin 400 mg
versus placebo
Net benefit (%) (primary | Difference 13.4
endpoint) 95% Cl 8.97,17.81
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Title: A phase 3 randomized, double-blind, placebo-controlled, parallel-group, multicenter study to evaluate the net clinical benefit
of sotagliflozin as adjunct to insulin therapy in type 1 diabetes

Study identifier LX4211.312

P-value <0.001

ALC (%) LSM difference (SE) -0.46 (0.042)
95% ClI -0.54,-0.38
P-value <0.001

Body weight (kg) LSM difference (SE) -2.98 (0.166)
95% Cl -3.31,-2.6 >
P-value <0',9.

SBP (mm Hg) LSM difference (SE) - 1)
95% ClI A ‘037, 13
P-value N 0,002

Bolus insulin dose LSM difference (SE) ﬂ‘o -2.84 (0.614)

(1Uday) 95% Cl . 4,05, -1.64
P-value ,\ <0.001

Notes

The N for individual endpoints and time points may be |
A1C = glycosylated hemoglobin (HbALc); CI = confide!

n the number randomized to the group.
rval; IU = international unit; LSM = least squares

mean; mITT = modified intent-to-treat; SBP = SN lood pressure; SE = standard error

\V

Clinical studies in special populations O

No specific clinical studies have been conduct

i9p>ecial populations.

V4
Age 65-74 :\) Age 75-84 Age 85+
(Older sub (Older subjects (Older subjects
number, number /total number /total
nm number) number)
Controlled Trials < 3574 18 / 3574 0/ 3574
Non Controlled t N/7A N/A N/A

&(_)

Anal@@erformed across trials (pooled analyses)

Subgreup analyses

In order to increase the precision of subgroup analyses on a larger dataset, a pooled analysis (ES1 and
ES2) of A1C was planned.

A1C change by demographics and Baseline characteristics

Overall, treatment effect was statistically significant in favour of sotagliflozin compared to placebo for
each subgroup category in both the ES1 and ES2 pools. Figure 24 and Figure 25 summarize the analysis
of the primary endpoint by demographic and Baseline characteristic subgroups for the ES1 pool (mITT
population) for sotagliflozin 200 mg and 400 mg, respectively.
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Figure 24 - Forest plot of difference in the LS mean change from Baseline to Week 24 in A1C
(%20) of sotagliflozin 200 mg compared to placebo by subgroups for ES1 pool (mITT

population)
SOTA 200 mg - Placebo at Week 24
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e
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Figure 25 - Forest plot of difference in the LS me
(20) of sotagliflozin 400 mg compared to placeb
population)
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==0 —— 223,247 -0.27 [-0.38, -0.15]
BMI {kgfm’?)
— 115,128 -0.32 [-0.49, -0.14
—— 368, 357 -0.40 [-0.48, -0.32
Geo rﬁghlc Re%mn
—— 242, 246 -0.41 [-0.50, -0.32
? —— 247,239 -0.35 [-0.47.-0.24
Insulin Delwery Me 0
Csll —a— 202, 207 -0.43 [-0.54, -0.33)
MOl —— 281,278 -0.35[-0.45. -0.24
Duration of Type 1 ellitus {years)
<20 — 245, 247 -0.35[-0.47,-0.24
—— 228,238 -0.41 [-0.50, -0.32
—— 388, 395 -0.37 [-0.45, -0.30)
—_— 85,80 -0.42 [-0.65, -0.19]
T I ] T
1.5 -1.0 -0.5 0.0 05

LS Mean difference in A1C(%) change from Baseline

The effect of sotagliflozin on HbAlc was analysed by BMI <27 kg/m?2 and =27 kg/m2 in the pooled

309/310 study dataset, a similar pattern was observed as when analysed by BMI <25 kg/m2 and 225

kg/m=2.
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Supportive study

Study 204

This was a Phase 2, multicenter, randomized double-blind, placebo-controlled, parallel-group study to
evaluate the safety and efficacy of sotagliflozin 400 mg once daily before the first meal of the day in
young-adult patients with TLDM who had poor glycaemic control on their current insulin regimen. Patients
were randomly assigned (1:1 ratio) to receive sotagliflozin 400 mg (2 x 200-mg tablets) or placebo orally
once daily for 12 weeks. Study drug was given in addition to the patient’s insulin regimen. The
randomization was stratified by insulin delivery method (CSII or MDI) and Week -4 A1C (<£10.0%,
>10.0%). The primary efficacy endpoint was the change from Baseline to Week 12 in A1C for sotagliflozin
400 mg versus placebo. Eligible patients were young adults 18 to 30 years of age, with a co@%d

diagnosis of TIDM at least 1 year prior to informed consent, and A1C 29.0%. %
*

Patient disposition and demographics &

A total of 87 patients were randomized to the study at 14 sites in the US: 44 pati@e placebo group
and 43 patients to the sotagliflozin 400 mg group. Overall, 75 patients (35 0:&@ bo and 40 on

sotagliflozin) completed the study. Of the 85 patients in the mITT populati (52.9%) were female
and 40 (47.1%) male. The mean (SD) age at study entry was 22.3 (3.81 rs. Of all patients in the
mITT population, 46 (54.1%) received insulin via CSIl and 39 (45.90/&'eceived insulin via MDI; 37
(43.5%) had Week -4 A1C <10% and 48 (56.5%) had Week -4 A %. The mean (SD) age at T1DM
diagnosis was 10.4 (5.84) years. Approximately 90% of all pati Qere diagnosed with T1DM before 18
years of age. Mean Baseline A1C values were 9.73% for the eBo group and 9.93% for the sotagliflozin

group. \
Efficacy results O

For the primary endpoint, change from Baseli i@c at Week 12, both the placebo group and the

sotagliflozin 400 mg group showed a statistjcal ignificant LS mean reduction in A1C of -0.99% and
-1.33%, respectively (both p <0.001), Wh e placebo-subtracted A1C reduction in the sotagliflozin
400 mg group reached statistical signi e at Weeks 3, 6, and 9, the difference at Week 12 (-0.35%)

did not achieve statistical significan he 2 subgroups of patients using CSlI at Screening and patients
with Screening (Week -4) Al %, sotagliflozin 400 mg demonstrated larger, placebo-subtracted
mean reductions in A1C of -0%0% and -0.75%, respectively.

Sotagliflozin demonstra
Mixed Meal. The LS
-56.6 mg/dL (E =0.

hange from Baseline at Week 12 in 2-hour PPG following a standardized
ifference in 2-hour PPG between the placebo and sotagliflozin groups was

Patients in t \agliflozin group showed numerically greater mean reductions in bolus, basal, and total
insulin do eek 12 compared with placebo.

The from Baseline at Week 12 for various CGM measures of glycaemic measures including percent
time spént in the target blood glucose range was assessed. Patients treated with sotagliflozin achieved an
increase from 33.1% at Baseline to 43.6% at Week 12 in the mean percent time spent in the target blood
glucose range of 70-180 mg/dL as compared with a slight reduction from 33.5% to 32.9% for patients
treated with placebo.

A difference was seen between sotagliflozin and placebo for the change from Baseline to Week 12 in body
weight. The LS mean change from Baseline in body weight to Week 12 was 1.75 kg in the placebo group
(p <0.001) and -0.62 kg in the sotagliflozin group (p = 0.12). The LS mean difference between the
placebo and sotagliflozin groups in change from Baseline to Week 12 in absolute body weight was -2.37
kg (p <0.001).
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2.5.3. Discussion on clinical efficacy

Design and conduct of clinical studies

Three phase 3 studies (studies 309, 310 and 312) provide the main support for the application. In
addition, two dose response studies (studies 202 and 206) were submitted as well as a small supportive
study (204).

Scientific Advice regarding the clinical development in TLDM was provided by the CHMP at sevehal
occasions. The advice given has in all essential aspects been followed except for the recomm n to

specifically study patients with impaired renal function.
*

Most recommendations received were incorporated into the sotagliflozin Phase 3 T1D

1. A dose-ranging study (Study 206) was conducted to assess the safety and effi qd dosing of 75
mg, 200 mg, or 400 mg versus placebo in T1DM.

2. The 309 and 310 studies included a 400 mg dose and the lower dose o g to include more than
1 dose in the Phase 3 clinical studies.

3. An insulin optimization period beginning 6-weeks prior to rand r@tlon in the 309 and 310 Phase 3

studies, which continued through the Core treatment period ( ) was included. Appropriateness of
titration was assessed by an independent Insulin Dose Monit g mittee (IDMC) in a blinded fashion.
Insulin adjustment algorithms for pump and Multiple Dai ctions (MDI) (basal-bolus) regimen were

provided to the Investigators as part of the site manual. TRese could be adapted per Investigator
discretion.

4. Studies 309 and 310 were designed to evaldate the maintenance of efficacy over 12 months.

5. A plan to assess CV safety in the progr s developed.

6. Events of Special Interest (EOSI) %
liver injury [DILI], CV events, SH KA [adjudication of DKA was expanded to include adjudication of
metabolic acidosis]).

included in the final protocols (adjudication of drug-induced

7. Assessment of effects Nmrkers of bone metabolism and bone density were included.
8. Stratification acgo o baseline HbAlc was performed.
9. The exclusion @ia for DKA and SH were revised to be less restrictive.

10. A third P x study (Study 312) was conducted to increase safety exposure to sotagliflozin and
meet | uidelines requirements and to study the drug in a more real world setting.

A Fol p CHMP Scientific Advice (EMEA/H/SA/2417/2/FU/1/2015) was requested in August 2015 to
obtain agreement on the acceptability of the revised T1DM clinical development plan for sotagliflozin. The
revised program was considered generally adequate by the CHMP and Phase 3 study designs and proposal
for DKA monitoring were generally endorsed.

Overall, the recommendations from these meetings have been implemented in the program or were
appropriately discussed in the dossier by the applicant. The CHMP Guideline (CPMP/EXP/1080/00 rev.1)
“Guideline on clinical investigation of medicinal products in the treatment or prevention of diabetes
mellitus” was also taken into account.
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Study 202 was conducted in patients with T2DM on concomitant metformin treatment. Four different
doses/dosing schedules were evaluated (75 mg, 200 mg, 200 mg BID and 400 mg). There was a clear
dose response effect with regards to reduction in HbAlc and notably there was a numerically larger
treatment effect with the 400 mg dose compared to the 200 mg BID dosing. The dose-response effect was
not as prominent for other endpoints. While this study was conducted in patients with T2DM, the data
formed the basis for the selection of the 200 mg qd and 400 mg qd doses to be further evaluated in the
Phase 3 T1DM studies.

Study 206 investigated the effect of 3 different doses (75 mg, 200 mg and 400 mg) of sotagliflozin in
patients with T1LDM. This study was conducted in parallel with the phase 3 studies, in accordance with

advice given, and thus did not inform on the doses to be selected in the phase 3 program. Alth
dose-response relationship was observed for most of the selected endpoints, e.g. UGE, PPG
weight, it is noted that the dose-response with regards to HbAlc was less clear than in T2D nts. The
data from study 206 however support the choice of doses since the 75 mg dose only p;@
effects on HbAlc and body weight. Thus the doses selected appear adequate. O

The phase 3 studies in the sotagliflozin TLDM program included Studies 30%@9 312. Studies 309
I

borderline

and 310 were conducted in North America and in Europe and Israel, respecti e third phase 3 study,
Study 312, was conducted globally.

Studies 309 and 310 were of similar design and were of adequate si &nd duration (24+28 weeks) with
the endpoints assessed at week 24. The studies compared two zf sotagliflozin (200 mg and 400
mg) with placebo on a background medication of optimised i Qeatment. Since no other treatment
than insulin currently is available in the EU, the choice of p, as comparator is adequate. The insulin
treatment was optimised for six weeks before randomisation? Optimised insulin treatment was to be
continued throughout the study duration. From the of the insulin optimising period and throughout
the course of the study, the patients SMBG was 5@
reviewed the SMBG and insulin dosing data on ((g?mg basis up to week 24 of the study. The measures

onitored and insulin doses adjusted. An IDMC

taken to ensure optimised insulin treatmen r adequate.

Study 312 was a study of 24 weeks dl& and did not include insulin optimisation. In this study, only
the higher sotagliflozin dose, 400 r@ s
provided, but there was no ID (6)

compared to placebo. Insulin adjustment algorithms were
sess the insulin optimisation. The aim was to provide data from a
setting more close to a “rea Id™ setting as opposed to studies 309/310.

Glycaemic goals and ins Njustment algorithms were in place for all three studies. For the first meal on
Day 1, patients We‘re i m

by 30%. This recogie
after study drug
individual pa { needs and the initial reduction in bolus insulin dose was not expected to destabilise

patient r@ insulin only (i.e. placebo) arm.

ted to decrease the calculated (or usual) mealtime carbohydrate bolus dose

dation was based on data from the phase 2 studies. After the first meal taken
ad/been administered on Day 1, insulin doses in all study groups were adapted based on

Stud and 310 also included two substudies, CGM and DEXA, for which it was prespecified that the
analyses should be made on pooled data due to the small number of subject included.

All studies included TIDM patients >18 years of age and with inadequate metabolic control (HbAlc 7.0%
to 11.0 at screening). There was no upper limit for age or BMI. Patients with eGFR>45 could be included.
Patients with a recent history of severe hypoglycaemia or DKA during the last month before screening
were not eligible. The inclusion and exclusion criteria are considered adequate. Inclusion and exclusion
criteria were essentially similar in study 312 compared to studies 309 and 310, with the exception that no
restrictions were made with regards to the type of insulin regimen.

Double-blinded treatment with placebo, sotagliflozin 200 mg (studies 309 and 310) and 400 mg was
provided throughout the entire study duration. HbAlc and FPG data (and PPG data in the CGM study) was
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masked to the sites, although at week 16 the HbAlc results were unmasked if they exceeded 11%.
Adequate measure were taken to maintain the blind during the studies although it is questioned whether
masking of FPG values would be efficient considering that patients and sites had access to SMBG values.

The primary objective of studies 309 and 310 was to show that sotagliflozin 200 mg and/or 400 mg was
superior to placebo in reducing HbAlc whereas the primary objective of study 312 was to show that
sotagliflozin 400 mg was superior to placebo in the proportion of patients with A1C <7.0% at Week 24 and
no episode of SH and no episode of DKA after Randomization (net benefit). Although the same endpoints
were included in both studies 309/310 and similarly in study 312, the primary endpoint and the
hierarchical order of the secondary endpoints differed. The CGM substudy compared the effect on percent
time spent inside and outside the target glucose ranges and the DEXA substudy compared the ct on
total fat mass. The objectives and endpoints were adequate. @

The applicant pooled data from studies 309 and 310, the ES1 pool. Considering the sinfi s between
studies 309 and 310, this pool is considered adequate.
; atients treated

A second pool (ES2) was made by pooling data for all placebo treated patientw p
with sotagliflozin 400 mg. This pool is of less interest considering that optimi of the insulin
treatment differed between studies 309/310 and study 312, which may in the outcome and make
interpretation difficult.

In summary, the sample size, treatment allocation procedure and @s\ical methodology for the main
studies are generally considered acceptable.

The primary endpoint in studies 309 and 310 is change of after 24 weeks analysed using a mixed
model for repeated measures analysis (MMRM) and targebi treatment effect as if patients adhered to
treatment until week 24. O

The primary efficacy analysis is based on a mi§sin andom (MAR) assumption and it is not possible to

know if this assumption is applicable. Other ds, such as placebo based imputation, may be

considered giving more adequate estimat fficacy. Analyses using placebo-based imputation were
performed as a sensitivity analyses an ts show very similar point estimates to the primary efficacy
analyses. O

For the net benefit endpoint j 312 an approach imputing “failure” for data missing at week 24 was

used. This is a sufﬁcientlyq] rvative method for handling missing data.

Control of the type | err@

sequential testing points) in studies 309 and 310, and only sequential testing (of endpoints) in

study 312. ()

Missing data minor problem for the studies 309 and 310 with less than 10% missing values in the
primar e@lnt, while missing values in study 312 were interpreted as non-response (ie non-missing).
The @« efficacy analyses of studies 309 and 310 were based on the MAR assumption and it is not

easonable using an alpha-split (between active treatment groups) and

possible to know if this assumption is applicable. However, under the MNAR assumption and placebo
based imputation analysis in studies 309, 310 the point estimates show similar results to the primary
efficacy analysis, which can be regarded as a confirmation of the acceptability of the MAR assumption. In
study 312, the primary analysis was performed in observed cases under an MNAR assumption imputing
missing values as non-responders. Therefore, the primary analysis uses assumptions for missing values
which are acceptable or confirmed by analyses with acceptable assumptions.

While the primary efficacy target of estimation, or estimand, and type of analysis has been common
standard in studies for antidiabetic drugs in recent years, current discussions could suggest that other
targets of estimation could be preferable. The actual adherence to treatment should be reflected in the
target of estimation. Specifically, since patients are not expected to benefit once treatment is
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discontinued (e.g. due to adverse events) the treatment effect should be estimated based on observed or
modelled data reflecting adherence to treatment as observed in the study. Other important intercurrent
events to consider are the changes to, or introduction of, other medication that will influence HbAlc
values, including use of protocol-defined rescue medication. In T1DM studies the insulin treatment is
adjusted to provide adequate treatment instead of other rescue treatments, and this is not considered an
issue in these studies. Modelling based on data obtained in the placebo group is considered an acceptable
approach to reflect discontinuation from treatment.

The sensitivity analysis provided used observed data as far as available and an imputation method for
missing data imputing data on based observations in the placebo treatment group. Following the ICH E9
(R1, Step 2b) Addendum (EMA/CHMP/ICH/436221/2017), the primary estimand was based on a piedified
ITT approach for effect estimation, which can be regarded as a treatment policy estimand. r, as
stated in the addendum, this estimand requires that data is collected after intercurrent e,ve%i@

all subjects and visits. Missing data after intercurrent events may compromise the int &
results as treatment policy estimands. Therefore, the sponsor was asked to provid Q{mation 1)
whether the degree of missing data before and after intercurrent events was si nd 2) to what
degree missing data after intercurrent events may compromise the interpret f the results. The
sponsor addressed these questions especially in relation to the applied mi &—ramdom assumption of
the primary analysis model using a MMRM.

eally for
tion of the

The studies were generally well conducted. The amendments mad &e study protocols are not
considered to affect the outcome or interpretation of the data i @, of the studies. In general, protocol
deviations were few and balanced between groups in all thre€, studi€s. There was one incident where
ethical conduct of study 310 was compromised. The ind@id not impact the safety and well-being of

the subjects, nor the integrity or conduct of the trial. This%ssue was adequately handled.

Further to this, it was discovered when analysin ples in study 310 that in 42 of the 782
randomised patients the plasma PK samples s&g'e ed that they had received incorrect study drug. The
errors were distributed over 22 sites in 13 qut f 17 countries participating in the trial. The issue was
adequately investigated and handled eapplicant. Sensitivity analyses were performed, excluding all
affected sites. The applicant conclude@t the results of these analyses showed no impact on the
primary and secondary efficacy o&@ty endpoints. This conclusion is endorsed.

Efficacy data and ad\(Qonal analyses

The three phase 3 studi luded in total 2 980 patients, 1 231 on placebo, 263 on sotagliflozin 200 mg
and 962 on sotaglﬁ %00 mg. In all three studies, completion rate was high (about 90%) and
drop-outs were @ ed between groups. In study 312, more patients dropped out due to adverse events
in the sotagli %treated group (45) compared to the placebo treated group (16). In studies 309/310, no
patient V\% cluded from the mITT population and three patients were excluded from the mITT

s

populat tudy 312.

Baseliné demographic characteristics were balanced within each study. In study 309, which took place in
the US, patients were somewhat older than in studies 310 and 312. A large proportion of subjects (=70%)
included in the studies were overweight. Overweight was more common in study 309 conducted in the
US, than in study 310 conducted in the EU/Israel. Although less common in the European T1DM
population, overweight still is a problem associated with intensive insulin treatment also in this population
and the population included in the study is therefore considered relevant. A higher proportion of patients
in study 309 were using CSIlI (60%) as their insulin delivery method compared to study 310 (25%) and
study 312 (40%). Baseline characteristics were balanced between treatment groups and comparable
between studies with the exception of HbAlc which was somewhat higher in study 312 (about 8.2%)
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compared to studies 309/310 (7.6% and 7.7% respectively). Both in study 309 and 310, all treatment
groups showed a similar decrease in HbAlc of about 0.65% after the initial insulin optimising period.

The primary objective for studies 309 and 310 was met as the_change from baseline in HbAlc was
statistically significantly larger for both the sotagliflozin 200 mg and 400 mg dose. The treatment

difference was comparable for both dose levels and of moderate magnitude (about -0.4%, p<0.001). As
expected, pooling of data from these studies did not change the outcome. In both studies, there was
virtually no change from baseline HbAlc in the placebo treated groups at week 24. The sensitivity
analysis of the change from Baseline in A1C (%) at Week 24 using the PMM method with control (placebo)
based imputation confirmed the results of the primary analysis. In study 312, change in HbAlc from
baseline was a secondary endpoint. In this study, where insulin treatment was not optimised b e the
start of study treatment, the change in HbAlc was larger in both the sotagliflozin and the pla oups
compared to studies 309/310. The treatment difference was however comparable (—0.46‘%

The proportion of patients achieving HbAlc <7.0% with no SH or DKA (net benefit) }e primary

endpoint in study 312. The study met its primary endpoint as the net benefit di vs placebo was
13.4% which was statistically significant. The main contributing factor was th nge in HbAlc. In
studies 309 and 310 a similar pattern was observed, although more patients h bAlc <7.0% at
baseline than in study 312. A dose-response was observed in study 309 and 22% for the 200 mg

and 400 mg dose respectively), whereas no apparent difference was gserved between doses in study
310 (16% and 17% for the 200 mg and 400 mg dose respectivel
statistically significant for all comparisons. In the ES1 pool, the sponding outcome was 14.0% for

treatment differences were

sotagliflozin 200 mg and 19.5% for sotagliflozin 400 mg. W et benefit was analysed by its
components (HbAlc < 7.0% without SH or DKA), the fi@were consistently in favour of sotagliflozin
treatment. Generally higher proportions were observ&m the higher dose. All outcomes were

statistically significant.
PPG was only evaluated in the CGM substudy ‘dproling of data for this analysis was predefined due to
the low number of subjects participating. T a show that both doses of sotagliflozin resulted in a
statistically significant decrease in PP eYreatment difference being somewhat larger for the higher
dose (-35 mg/dL and -41 mg/dL for t%oo mg and 400 mg dose respectively). The findings were
consistent with the data from thep 2 program.

Across the studies, a statist@ significantly larger reduction in_FPG was observed with sotagliflozin
treatment compared to p%bo although the decrease was modest ranging from 9.8 to 25.7 mg/dL.

roportion of subjects (>70%) included in the studies were overweight. In all

As already stated,‘a |
studies, the initial i in optimising/run-in period was associated with a weight increase in all treatment
groups. Acro X ree studies, sotagliflozin treatment resulted in consistent weight decrease of -1.7 to
-1.9 kg with XO mg dose and -2.3 to -2.7 kg with the 400 mg dose. In the placebo treated groups a
weight gal +0.2 to +0.8 kg was observed. The treatment difference versus placebo was statistically
signifi or all comparisons. The DEXA substudy showed that the decrease in body weight was largely

due to'a loss of fat. This is in line with findings for other SGLT2-inhibitors.

Change in bolus insulin dose was a secondary endpoint in all three studies. In all studies the bolus insulin

dose increased in the placebo treated groups (+3.9 to +6.6%) whereas a decrease was observed in the
sotagliflozin treated groups which was larger in the higher dose groups. The change from baseline in the
sotagliflozin treated groups ranged from -2.6 to -10.4% with a LS mean difference from placebo ranging
from -5.7 to -16.4%. The change in basal insulin dose and total insulin dose was also assessed in all three

studies. The pattern for the basal insulin dose was similar to that observed for the bolus doses but the
percent changes were smaller. In the placebo groups, a LS mean increase in the total insulin dose at week
24 ranging from +0.6 to +2.9% was observed whereas the LS mean decrease in total insulin dose
observed in the sotagliflozin treated groups ranged from — 4.3 to -8.9%.
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The insulin dose adjustments were closely monitored by the IDMC in studies 309/310. For the vast
majority of visits reviewed, the management of dose adjustments were considered to meet standards of
care. This is supported by the data on HbAlc and insulin doses which show that insulin doses slowly
increased in the placebo treated groups for the total study duration and that HbAlc remained stable in
these groups.

Sotagliflozin treatment resulted in a modest placebo-adjusted decrease in SBP. There was no apparent
difference in the treatment effect in the overall population compared to patients with SBP >130 mmHg
whereas a slightly larger reduction was observed in patients with SBP 2140 mmHg.

The aim of the CGM substudy was to investigate the effect of sotagliflozin on blood glucose variability. The
data showed a statistically significant increase in the time spent in the desired blood glucose r
(70-180 mg/dL). This was explained by a decrease in the time spent in the hyperglycaemic bl glucose
éj. CSllI has
been shown to reduce blood glucose variability per se. Of the patients included, 49.2% sing CSlI as
their insulin delivery method. Data from a subgroup analysis by administration% (CsSll or MDI)
t

range; whereas the time spent in the hypoglycaemic blood glucose range remained uncﬁ\u
e

however showed comparable results for both groups, thus the outcome does ear to have been

driven by the method of insulin administration. 0

A graph showing the 24-hour pattern of CGM measurements for placebo, sc%iflozin 200 mg and 400 mg
respectively, was provided. Surprisingly, the most profound qucos@ering effect of sotagliflozin in
combination with insulin compared to insulin alone was found to uring the early morning hours. It
can only be speculated that sotagliflozin counteracts what is %e dawn phenomenon by increasing
urinary glucose excretion in response to rising blood glucos Is. Another possible explanation could be
that renal glucose excretion continues during the night. food intake compensates for this glucose
loss, blood glucose steadily decreases. The applicant es that the decline in blood glucose values from
12 AM to 6 AM was not associated with a signific iNtrease in hypoglycaemia.

During the rest of the day, blood glucose Iev&?@re generally lower with sotagliflozin 400 mg compared
to placebo, whereas the difference betwe agliflozin 200 mg and placebo was less pronounced.

Patient related outcomes were assess ing the DTSQs and DDS2 scores. The DTSQs scores (range O
to 36) indicated a higher satisfac@th sotagliflozin compared to placebo as reflected by a statistically
significant increase in the sc +%,7 and +2.5 for sotagliflozin 200 mg and 400 mg respectively) as well
as a higher proportion of patie reporting a change in score of 3 or more (54% and 52 % for sotagliflozin
vs 289% for placebo). Th p%z scores (range O to 6) indicated less distress with sotagliflozin treatment
(-0.3to0 -0.8, diﬁeierﬁ placebo). These data may reflect the benefits of less variable blood glucose

and weight loss o
*

No direct co isOn between the doses investigated in studies 309 and 310 (200 mg and 400 mg) was

d with sotagliflozin treatment.

made; ins th doses were compared to placebo. Numerically there was no consistent treatment
differe ween the two doses with regards to HbAlc, neither in the overall population nor in the
subg analysed. The only exception was patients with BMI >30 kg/m?, where the 400 mg dose
resulted in a larger HbAlc reduction. The higher dose consistently showed a higher risk of DKA except in
patients with BMI >30 kg/m?. Based on these data the use of the higher dose is questioned. However, as
shown by the applicant in the responses to the LoOls, there was a wide variability in the response with
regards to HbAlc. The difference in treatment effect with regards to reduction in body weight was about
1 kg and the Cls do not overlap. There is a trend towards a better effect on time in range and SBP with the
400 mg dose and the reduction of SH was more pronounced with the 400 mg dose. Taking the individual
response into account, a dose increase could be beneficial in some patients, especially in overweight
patients in need of improved glycaemic control, thus the 400 mg dose is considered justified.
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One-year exploratory efficacy data was provided from studies 309 and 310. The data show that HbAlc

increased somewhat after week 24, the time point at which the IDMC did no longer review the insulin dose
adjustments. This possibly illustrates the difficulties in maintaining a very tight metabolic control in TLDM.
There was still a modest but statistically significant treatment difference between placebo and
sotagliflozin of about -0.25% for the 200 mg dose and -0.3% for the 400 mg dose. Net benefit had
decreased somewhat at week 52, now ranging from 7.2 to 13.4% as compared to 12 to 22% at week 24.
This was mainly due to a lower proportion of patients achieving HbAlc <7.0%. The body weight slightly
increased up to week 52 in the placebo treated groups, whereas body weight remained stable and
reduced in all sotagliflozin treated groups after week 24 and up to week 52. No apparent change in the
effect on total fat mass was observed. The insulin doses remained essentially unchanged after week 24
with the exception of study 309, where an increase in bolus dose was observed with the 200 n‘ése.

Patient reported outcomes measuring diabetes distress remained in favour of sotagliflozin.
*
No specific clinical studies have been conducted in special populations. The number of. subjects

included in the studies was low, with only 18 subjects aged 75 to 85 years included ional analyses
provided with the responses to the LoQ, gave no indication of a different eﬁec@ age per se.
h

Furthermore, the clinical data in patients with impaired renal function is scar ould be noted that

the CHMP recommended that the applicant should consider investigating thi pulation in a dedicated

study. Subgroup analyses by renal function showed no attenuation of the e in subjects with eGFR =60
to <90 mL/min/1.73 m? compared to patients with eGFR =90 mL/mjir/%,73 m?. Subjects with eGFR <60
mL/min/1.73 m? were few, resulting in very wide Cls although t it estimates remained in favour of

sotagliflozin treatment.

Pooled subgroup analyses from studies 309/310 were @ d for the two doses, 200 mg and 400 mg
(ES1 pool) as well as for the ES2 pool (all patients tr pt&/\/ith sotagliflozin 400 mg). The analyses
showed consistent findings for all demographic an line characteristics tested with regards to the
Q{h eGFR <60 where the 95%ClI included zero in all
three analyses. The number of patients wer thus the 95%CI were wide. Notably, no patients aged

change from baseline in HbAlc, except for patien

75 years or above were included in these es.

A small supportive study (study 204 also submitted which included 85 young adults (18-30 years
old) with T1DM and a high mean of almost 10%, treated with either placebo or sotagliflozin 400
mg. The findings were in lin h%he outcome of the phase 3 studies.

Additional expert@sultations

CHMP requested aﬁ@c expert meeting to obtain the opinion of experts in the field of diabetes, as well
as from patient\r ntatives, on the benefits of the use of sotagliflozin in TLDM and the risk of diabetic
ketoacidosis ection 2.6.1. Discussion on clinical safety).

2.5.4. clusions on clinical efficacy

Three well conducted clinical studies of adequate design have been submitted to support the use of
sotagliflozin, a dual SGLT2 and SGLT1 inhibitor in the treatment of T1DM. Treatment with sotagliflozin
when added to optimised insulin treatment resulted in a modest decrease of HbAlc of about 0.4% after
24 weeks. This effect was attenuated after 52 weeks of treatment. A comparable effect was observed
when sotagliflozin was added to a less strictly controlled insulin treatment. There was no apparent
difference between doses with regards to reduction in HbAlc. Beneficial effects were also observed on
PPG, body weight and blood glucose variability. In addition, a higher treatment satisfaction was observed
with sotagliflozin treatment. The data in the elderly (>75 years of age) and in patients with moderate
renal impairment (eGFR <60 mL/min/1.73 m?) is very limited and does not allow any firm conclusions.
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2.6. Clinical safety

The safety of sotagliflozin was evaluated in a total of 30 clinical studies, including 22 phase 1, 5 phase 2
and 3 phase 3 studies. The phase 2 and 3 studies included subjects with T1DM (3 phase 2 and 3 phase 3
studies) and T2DM (2 phase 2 studies).

Overall, during phase 2 and 3 studies of sotagliflozin in subjects with TLDM, 1,915 subjects were treated
with sotagliflozin of which 35 with sotagliflozin 75 mg, 559 with sotagliflozin 200 mg and 1,321 with

sotagliflozin 400 mg. t

For the integrated summary of safety, data was pooled (Table 23): @

*
The SAF-1 pool includes pooled safety data from 2 placebo-controlled phase 3 studies nd 310) in
subjects with T1DM with similar study design (insulin optimization and committee o ight of insulin

dosing) for 52 weeks of treatment.

The SAF-3 pool includes pooled safety data from 6 placebo-controlled studies xlbjects with T1DM;
3 phase 2 studies (203, 204 and 206) and 3 phase 3 studies (309, 310 ). Study 312 was
conducted in subjects with any insulin regimen, less frequent visits andgno mittee oversight of insulin

dosing. Moreover, study 312 did not include sotagliflozin at the 20 ose and had only 24 weeks of

treatment. However, SAF-3 represents the largest pool of data DM subjects.

The SAF-4 pool includes pooled safety data from T1DM an ubjects from 8 placebo-controlled
studies; the 6 studies in T1DM subjects included in SAF- , 204, 206, 309, 310 and 312) and 2 phase

2 studies in T2DM subjects (201 and 202).

Table 23 Safety pools for clinical study data

Study Pool Description of the\ ies Number of patients
randomized to treatment

SAF-1 T1DM \) Sotagliflozin; n=1,049
Phase es (200 mg; n=524,

(309, 310) . .
PI & trolled, randomized, double-blind 400 mg; n= 525)
Qeeks (24 w+ 28 w) Placebo; n=526

SAF-3 Sotagliflozin; n=1,915

Q> o
Phase 2 and 3 studies (75 mg; n=35

(201, 202, 203, 204, 206,

Phase 2 and 3 studies
Placebo-controlled, randomized, double-blind

312) Placebo-controlled, randomized, double-blind 200 mg; n=559
\() 400 mg; n=1,321)
Placebo; n=1,324
SAE-4 U T1DM + T2DM Sotagliflozin; n=2,175

(75 mg; n=92
200 mg; n=631

309, 310, 312
) 400 mg; n=1,452)

Placebo; n=1,396

Patient exposure

In total, 1,915 T1DM subjects in phase 2 and 3 studies were treated with sotagliflozin with 1,444 patients
(75%) treated for at least 24 weeks and 668 patients (64%) treated for at least 52 weeks. A total of 260
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patients with T2DM were exposed to sotagliflozin in the phase 2 and 3 clinical trials. An overview of
exposure in the safety data pools SAF-1, SAF-3 and SAF-4 in Table 24.

Table 24 Overview of treatment exposure for SAF-1, SAF-3 and SAF-4

Safety Pool sotagliflozin Sotagliflozin All sotagliflozin Placebo
200 mg 400 mg
Tot Mean Tot Mean Tot Mean Tot Mean
subj exposure subj exposure subj exposure subj exposure
(Median (Median (Median (Median
exposure) exposure) exposure) expﬁ.lre)
Patient-yea Patient-yea Patient-year -y
rs (PY) rs (PY) s (PY) . c' (PY)
\’
SAF-1 524 334.6 days 525 331.9 days 1,049 | 333.3 days 6’& 329.3 days
364.0 days 364.0 days 364.0 days 364 days
T1DM ( ys) ( ys) ( y k\ ( ys)
Phase 3 1
studies 480 PY 477 PY 957 P 474 PY
SAF-3 *) 559 319.0 days 1,321 | 219.7 days 1,915 é%l days 1,324 | 219.7 days
364.0 days 170.0 days 0.0 days 169.0
T1DM ( ys) ( ys) ys) (
days)
Phase 2 and 3 Q
studies 488 PY 795 PY <3 1,290 PY 796 PY
SAF-4 **) 631 290.7.0 days | 1,452 | 206.6 2,175 | 225.6 days 1,396 | 211.9 days
364.0 days 169.0%days 172.0 days 169.0
1M 4+ ( ys) ( GQN ys) ( ys) c(]l )
ays
T2DM (' o Y
Phase 2 and 3 502 PY 0"521 PY 1,343 PY 810 PY
studies 6

*) SAF-3; Included also exposure to 75 mﬁ iflozin (n=35, mean exposure=76.8 days (median expos.=85.0 days);7.36 PY
**) SAF-4; Included also exposure g Sotagliflozin (n=92, mean exposure=77.5 days (median expos.=84.0 days);19.53 PY

Adverse events @\

<
An overall summ@ dverse events for SAF-1 through 52 weeks of treatment is presented in
>

Table 25. \

In SAF-1, g?S% of the subjects reported AEs. The frequency of SAEs was about 10% for sotagliflozin
and 7% cebo. The discontinuation rates due to adverse events were slightly higher for sotagliflozin
4-7 mpared to placebo (4%).
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Table 25 Overall summary of TEAEs (treatment-emergent adverse

of treatment in SAF-1

events) through 52 weeks

Placebo Sotagliflozin Sotagliflozin All
200 mg 400 mg sotagliflozin
N =526 N =524 N =525 N = 1,049
Patients with TEAEs n (%) n (%) n (%) n (%20)
Patients with any TEAE 374 (71.1) 393 (75.0) 390 (74.3) 783 (74.6)
Patients with treatment-related TEAEs 106 (20.2) 167 (31.9) 193 (36.8) 360 (34.3)
Patients with severe TEAEs 37 (7.0) 50 (9.5) 48 (9.1) 98 (9.3)
Patients with severe treatment-related TEAEs 11 (2.1) 19 (3.6) 22 (4.2) 41 (3.9)
Patients with treatment-emergent SAEs 37 (7.0) 53 (10.1) 50 (9.5) 103 (9.8)
Patients with treatment-emergent 10 (1.9) 18 (3.4) 23 (4.4) 41 (3.9)
treatment-related SAEs
Patients with TEAEs leading to study drug 20 (3.8) 23 (4.4) 35 (6.7) @)
discontinuation
Patients with treatment-related TEAEs leading to 12 (2.3) 19 (3.6) 31(5.9) » 1'@(4.8)
study drug discontinuation \~
Patients with any TEAEs leading to death 3 (0.6) 0 0 A 0
X
Most frequently reported adverse events 0\'
In SAF-1, the most frequently reported adverse events for sotagliflozin 2 g and 400 mg versus

placebo were viral upper respiratory tract infection (15% and 14% v, %
vs. 5.5%), diabetic ketoacidosis (4.0% and 5.7% vs. 1.0%), blo @o
5.1% vs. 0.6%), urinary tract infections (6.1% and 3.8% vs.

4.0% vs. 0.2%) and vulvovaginal mycotic infection (2.9% Q

XS,

Table 26 Most common TEAEs (reported by =2% o

%), diarrhoea (6.5% and 9.3%

more frequently than placebo) through 52 weekKS%of treatment in SAF-1

ne body increased (4.0% and
genital infection fungal (3.4% and
.1% vs. 1.9%), Table 26.

ients in either sotagliflozin group and

Placeb Sotagliflozin Sotagliflozin All
200 mg 400 mg sotagliflozin
System organ class (N_=%26) (N =524) (N =525) (N =1,049)
Preferred term Q@ n (%0) n (%0) n (%20)
Patients with any common TEAE 34 (71.1) 393 (75.0) 390 (74.3) 783 (74.6)
Ear and labyrinth disorders (0.6) 6 (1.1) 11 (2.1) 17 (1.6)
. \J

Eye disorders O 19 (3.6) 22 (4.2) 20 (3.8) 42 (4.0)
Gastrointestinal Disorders, & 97 (18.4) 106 (20.2) 122 (23.2) 228 (21.7)

Diarrhoea \ 29 (5.5) 34 (6.5) 49 (9.3) 83 (7.9)

Vomiting @' 15 (2.9) 16 (3.1) 11 (2.1) 27 (2.6)

<
Constipation Q 9 (1.7) 17 (3.2) 6 (1.1) 23 (2.2)
LS

Flatulence \() 0 5 (1.0) 14 (2.7) 19 (1.8)

Abdomi’ng 3 (0.6) 3 (0.6) 11 (2.1) 14 (1.3)
Generafi@igbtiers and Administration 40 (7.6) 47 (9.0) 48 (9.1) 95 (9.1)
Site ions

Pyrexia 10 (1.9) 10 (1.9) 13 (2.5) 23 (2.2)

Fatigue 10 (1.9) 8 (1.5) 11 (2.1) 19 (1.8)
Infections and Infestations 233 (44.3) 241 (46.0) 243 (46.3) 484 (46.1)

Viral upper respiratory tract infection 69 (13.1) 78 (14.9) 74 (14.1) 152 (14.5)

Urinary tract infection 26 (4.9) 32 (6.1) 20 (3.8) 52 (5.0)

Vulvovaginal mycotic infection 10 (1.9) 15 (2.9) 27 (5.1) 42 (4.0)

Genital infection fungal 1 (0.2) 18 (3.4) 21 (4.0) 39 (3.7)

Gastroenteritis 12 (2.3) 15 (2.9) 17 (3.2) 32 (3.1)

Sinusitis 16 (3.0) 15 (2.9) 16 (3.0) 31 (3.0)

Gastroenteritis viral 7 (1.3) 16 (3.1) 8 (1.5) 24 (2.3)
Investigations 47 (8.9) 64 (12.2) 66 (12.6) 130 (12.4)

Blood ketone body increased 3 (0.6) 21 (4.0) 27 (5.1) 48 (4.6)
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Placebo Sotagliflozin Sotagliflozin All

200 mg 400 mg sotagliflozin
System organ class (N =526) (N =524) (N =525) (N =1,049)
Preferred term n (%0) n (%) n (%0) n (%26)
Metabolism and Nutrition Disorders 41 (7.8) 64 (12.2) 82 (15.6) 146 (13.9)
Diabetic ketoacidosis 5 (1.0) 21 (4.0) 30 (5.7) 51 (4.9)
Hypoglycaemia 12 (2.3) 12 (2.3) 9 (1.7) 21 (2.0)
Ketosis 3 (0.6) 4 (0.8) 17 (3.2) 21 (2.0)
Vitamin D deficiency 5 (1.0) 10 (1.9) 11 (2.1) 21 (2.0)
Musculoskeletal and Connective Tissue 74 (14.1) 75 (14.3) 82 (15.6) 157 (15.0)
Disorders
Back pain 11 (2.1) 14 (2.7) 20 (3.8) 344(3.2)
Arthralgia 9 (1.7) 16 (3.1) 11 (2.1) 2 )
Neoplasms benign, malignant and 8 (1.5) 10 (1.9) 13 (2.5) 23@2)
unspecified ¢ %
raX
Nervous system disorders 66 (12.5) 58 (11.1) 56 (10.7r\\ 114 (10.9)
Headache 19 (3.6) 15 (2.9) 20 \.J 35 (3.3)
Dizziness 9 (1.7) 13 (2.5) 9& 22 (2.1)
Renal and Urinary Disorders 22 (4.2) 37 (7.1) ) 72 (6.9)
Pollakiuria 7 (1.3) 16 (3.1) @ (1.9) 26 (2.5)
Reproductive system and breast 13 (2.5) 19 (3.6) KZ 4.8) 44 (4.2)
disorders @
Respiratory, Thoracic, and Mediastinal 59 (11.2) 35 6@ 56 (10.7) 91 (8.7)
Disorders
Cough 12 (2.3) (2.3) 25 (4.8) 37 (3.5)
Oropharyngeal pain 14 (2.7) \4 (0.8) 17 (3.2) 21 (2.0)
Adverse events of special interest \'Q
Diabetic ketoacidosis 0
During every visit, Investigators were ed to review patient reported signs or symptoms that might be

suspicious for diabetic ketoacidos'@A). In addition, patients were instructed by the Investigator to
measure blood or urine keto lood BHB level. If the urine ketones were positive or blood BHB level
was >0.6 mmol/L, the p ie@s asked to contact the investigative site immediately. Under these
circumstances, the patie s asked to increase hydration and administer additional rapid acting insulin
with oral carbohydia% ently, as often as every 2 hours until normalization of urine ketones or blood
BHB level.

*

In SAF-1, the &a dose-dependent increase in the incidence of positively adjudicated DKA for
sotagliflozi % and 3.8% for sotagliflozin 200 mg and 400 mg, respectively) compared to placebo
(0.2%) Xxposure-adjusted incidence rate (EAIR) was 3.12, 4.19 and 0.21 subjects per 100 PY for
in 200 mg, sotagliflozin 400 mg and placebo, respectively. In total, 37 events of DKA in 36

subjects were received (of which 26 events of DKA for sotagliflozin). One subject, in the sotagliflozin
group 200 mg, experienced more than one event of DKA. All events of DKA were serious. The overall
incidence of events of DKA leading to study discontinuation was 33%][27% (4/15) for sotagliflozin 200
mg, 40% for sotagliflozin 400 mg (8/20) and 0% (0/1) for placebo] and the overall incidence resulting in
study interruption was 56% [67% (10/15) for sotagliflozin 200 mg, 45% for sotagliflozin 400 mg (9/20)
and 1009% for placebo (1/1)] (Table 27). In SAF-1, 43% (15/35) of the cases experienced DKA with
glucose values in the euglycaemic range (<14 mmol/L).
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Table 27 Summary of treatment-emergent Investigator-reported and positively adjudicated
acidosis-related events in SAF-1

Placebo Sotagliflozin Sotagliflozin All sotagliflozin
(N = 526) 200 mg 400 mg (N = 1,049)
n (%) m (N =524) (N =525) n (%) m
n (%) m n (%) m
Total subject-years 474.20 PY 480.02 PY 477.13 PY 957.15 PY

Investigator-reported DKA/metabolic acidosis events

All events 7(13)7 30 (5.7) 32 39 (7.4) 39 69 (6.6) 71

Positively adjudicated metabolic acidosis events

All events 3(0.6) 3 18 (3.4) 19 22 (4.2) 22 40 ( @4}

Positively adjudicated DKA events i\ )
All events 1(0.2)1 15 (2.9) 16 20 (3.8) 20 O?s (3.3) 36
Events per patient per year 0.002 0.033 0.042 \x'b N 0.038

O
EAIR per 1000 patient years 2.11 31.25 4(& 36.57
(95% CL) (0.00,6.24) (15.43,47.06) | ( 23.55%60.29) ( 24.45,48.68)
29
Severe events 0 11 (2.1) 12 &6}5 (2.9) 15 26 ( 2.5) 27
Serious events 1(0.2)1 15 (2.9)46 /20 (3.8) 20 35(3.3) 36
A N

Events leading to study drug 1(0.2)1 10 (Wo 9(1.7)9 19 (1.8) 19
interruption £\
Events leading to study drug 0 “4.{0.8) 4 8(1.5)8 12 (1.1) 12

discontinuation

> ¥
m = number of events, EAIR=Exposure-adjusted incide & Source: modified from 5.3.5.3 ISS Part 2 Table 1.10.3.1

In SAF-3 (excluding study 203), the e Q@e—adjusted incidence rate was higher in the sotagliflozin
groups (3.07 and 5.29 subjects per 1 for sotagliflozin 200 mg and 400 mg, respectively) compared
to placebo (0.76 subject per 100 @Iso in a dose-dependent manner. In total, 64 events of DKA in 63
subjects were received (of ig events of DKA for sotagliflozin). One subject, in the sotagliflozin
group 200 mg, experienc dv‘ge than one event of DKA. All but 3 positively adjudicated DKA were
serious and all but 5 DK \to hospitalization. Overall, the incidence of events of DKA leading to study

discontinuation ang S terruption was 38% and 46%, respectively.

The incidence of o\vely adjudicated DKA increased over time for sotagliflozin as compared to placebo
in a clearly db pendent manner. In SAF-1, the cumulative incidence of DKA at week 52 was
approxim '8% and 4.1% for sotagliflozin 200 mg and 400 mg sotagliflozin compared to 0.2% for
placeb e 26). The Kaplan Meier plot of the cumulative incidence of adjudicated DKA in SAF-3

more pronounced differentiation between the 200 mg and 400 mg dose of sotagliflozin, with

earlier TTO with 400 mg compared to the SAF-1 plot. This may reflect the data from study 312 where no
insulin optimization occurred prior to randomization (Figure 27).

In SAF-1, mean and median time to onset of DKA was shorter in sotagliflozin 400 mg (159 and 134 days)
than in sotagliflozin 200 mg (208 and 214 days); although SD standard deviation was broad the
differences suggests a shorter TTO with the sotagliflozin 400 mg compared to sotagliflozin 200 mg.
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Figure 26 Kaplan-Meier plot of the cumulative incidence of positively adjudicated diabetic
ketoacidosis over time by treatment group SAF-1
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Figure 27 Kaplan-Meier plot of the cumulative incidence of positi\%adjudicated diabetic
ketoacidosis over time by treatment group SAF-3
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Possible risk factor’ ntributing factors associated with an event of a positively adjudicated DKA were
analysed. Howeyver, analyses of potential risk factors of DKA were associated with uncertainties due to
low number xnts. However, the subgroup analyses indicated that subjects with previous DKA,
subject h BHB levels at baseline or greater increase in BHB levels, subjects who had their insulin
dose, de ed with more than 20% and subjects who were CSll-users, were at higher risk to develop
DKA. has been reflected in the proposed product information.

The applicant has proposed risk minimisation measures in order to mitigate the risk of DKA which includes
education of health care professionals and patients about self-monitoring of ketones, situations at-risk to
allow for early diagnosis of ketonaemia or ketonuria and how to manage potential ketosis and
maintenance of optimal insulin therapy. Detailed recommendations are provided in the SmPC and in the
proposed educational materials. These recommendations are considered adequate in order to mitigate
the risk, based on the knowledge on DKA in general and on the experience from the clinical trials.
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Hypoglycaemia

In SAF-1, the incidence of documented hypoglycaemia was high across all treatment groups (>98%). The
event rate per patient-year was similar in the sotagliflozin groups (81 and 84 events per PY for
sotagliflozin 200 mg and 400 mg, respectively) and slightly lower compared to placebo (96 events per
PY), Table 28. The incidence of recurrent documented hypoglycaemia events was similar across
treatment groups in subjects having 1-5, 6-9 or >10 events.

The incidence of events of positively adjudicated severe hypoglycaemia was slightly higher for
sotagliflozin 200 mg (5.7%) compared to sotagliflozin 400 mg (4.4%) but was even higher for placebo
(7.4%). The event rate was higher for sotagliflozin 200 mg (142 events per 1000 PY) compared\to
sotagliflozin 400 mg (69 events per 1000 PY) and placebo (105 events per 1000 PY). The ma'oéof
patients had one or two events of severe hypoglycaemia; however, subjects having =3 ev
occurred in 30% (10/30) of the subjects in the sotagliflozin 200 mg group. In the Kaplan®

f SH
plot of the
cumulative incidence of severe hypoglycaemia, the sotagliflozin curves became less ver time and

provided a separation from placebo after about 24 weeks of treatment (Figure %
a

Overall, 7 subjects discontinued due to events of severe hypoglycaemia in the@&bg nd phase 3 pooled
studies; 1 subject in the sotagliflozin 75 mg group, 1 subject in the sotagli% 0 mg, 2 subjects in the

sotagliflozin 400 mg and 3 subjects in the placebo group.

Table 28 Summary of events of documented hypoglycaemia@events of positively
e

adjudicated severe hypoglycaemia through 52 weeks of t nt in SAF-1
Placebo ozin Sotagliflozin | All
(3 mg 400 mg sotagliflozin
(N = 526x N = 524) (N =525) (N =1,049)
o~
Total patient-year 47W 480.02 477.13 957.15
Incidence of,d. un%nted hypoglycaemia
Number of events of documented hypoglyc, e®J5'327 39,015 39,937 78,952
Patients with at least 1 event, n (%) (.;6 518 (98.5) 515 (98.3) 518 (98.7) 1,033 (98.5)
. )4
EAIR per 1,000 patient-years Q 1092.37 1072.87 1085.65 1079.24
Events per patient per year \ 95.587 81.278 83.702 82.486
Number of nocturnal e\@@ 5,771 5,286 5,313 10,599
.
RPN
Number of diurnal @ 39,766 33,889 34,796 68,685
o AN/
0\ Incidence of positively adjudicated severe hypoglycaemia
P
Number wts of positively adjudicated events | 50 68 33 101
of se ypoglycaemia
Patients with at least 1 event, n (%) 39 (7.4) 30 (5.7) 23 (4.4) 53 (5.1)
EAIR per 1000 patient-years 82.24 62.50 48.20 55.37
Events per patient per year 0.11 0.14 0.07 0.11
Number of events nocturnal by time of day 13 20 6 26
Number of events nocturnal by sleep status 17 24 15 39
Number of events diurnal by time of day 36 48 29 77
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Figure 28 Kaplan-Meier plot of the cumulative incidence of positively adjudicated severe
hypoglycaemia over time by treatment group SAF-1 (52-week Phase 3 Studies) - Safety
population
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Volume depletion O

Due to the mechanism of action, sotagliflozin induce osmotic diuresis, which may lead to adverse
events related to volume depletion. In the SAF- “the incidence rate of events of volume depletion
was higher in sotagliflozin-treated subjects (29and¥26 subjects per 1000 PY for sotagliflozin 200 mg and
400 mg, respectively) compared to placeboééd subjects (10 subjects per 1000 PY).

In SAF-1, the incidence of osmotic diur, Qlated adverse events (‘urine output increased’, ‘polydipsia’,
‘micturition urgency’, ‘nocturia’, ‘po a’, ‘polyuria’) was increased for sotagliflozin relative to placebo.
The incidence of volume depletiod events (‘dehydration’, ‘hypovolaemia’, ‘postural dizziness’, ‘orthostatic
hypotension’, ‘hypotension’, c&e’, ‘presyncope’) was 2.7%, 1.1% and 1.0% for sotagliflozin 200 mg,
sotagliflozin 400 mg and cebo. Increased urination and volume depletion have been reflected in the

proposed SmPC. @.

In the subgroup a Y s in the SAF-3 Pool, subjects =65 years of age (n=209) had a higher incidence of
events of vol letion for sotagliflozin 200 mg and 400 mg relative to placebo. Subjects with eGFR
<60 mL/min m? (n=146) had a higher incidence of events of volume depletion for sotagliflozin 400
mg ver, @cebo. However, the total number of subjects in each analysis was small.

Geni ycotic infections

In SAF-1, the incidence of genital infections was higher in patients treated with sotagliflozin compared to
placebo patients, and the increase was dose-related in both male and female patients.

In SAF-1, the incidence of genital infections in female subjects was 15%, 17% and 4.7% in sotagliflozin
200 mg, sotagliflozin 400 mg group and placebo. Most of the events were mild or moderate and no serious
case was reported. Discontinuation due to genital mycotic infections occurred in 1.2%, 1.1% and 0.8% of
subjects treated with sotagliflozin 200 mg, sotagliflozin 400 mg and placebo, respectively. Eighty-seven
(87) female subjects experienced 130 events of genital infections. Recurrent events of genital infections
were reported in 27% (35/130) of the female subjects in the sotagliflozin group in SAF-3.
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In SAF-1, the incidence of male genital infections was 3.0%, 6.3% and 1.1% in sotagliflozin 200 mg,
sotagliflozin 400 mg group and placebo. All events were mild or moderate in intensity and no serious
cases. Discontinuation due to genital mycotic infections occurred in 0%, 0.4% and 0.4% of subjects
treated with sotagliflozin 200 mg, sotagliflozin 400 mg and placebo, respectively. Twenty-four (24) male
subjects experienced 29 events of genital infections. Recurrent events of genital infections were reported
in 13% (4/31) of the male subjects in the sotagliflozin group in SAF-3.

Urinary tract infections

In SAF-1, the overall frequency of urinary tract infections reported were slightly higher for sotagliflozin
200 mg (7.1%) compared to sotagliflozin 400 mg (5.5%) and placebo (6.1%). The incidence o i
female subjects was highly increased and similar in subjects treated with sotagliflozin 200 mg ‘ and
placebo (11%) compared to sotagliflozin 400 mg (7.0%); however, the incidence of UTI in @ubjects
was dose-dependently increased in the sotagliflozin 200 mg and 400 mg group (2.3% 5&
respectively) as compared to placebo (1.8%). In SAF-3, all UTI events were mild or ein |ntenS|ty
except for one severe case (male subject in the sotagliflozin 400 mg group). Two,

(2 cases of cystitis) were serious; both occurred in male subjects in the sotag&g’n 400 mg group.

Information regarding urinary tract infections has been reflected in the pro mPC.

S
Diarrhoea @

In SAF-1, the incidence of diarrhoea was increased in the sotagliflo@ 0 mg and 400 mg group (6.5%
and 8.8%, respectively) as compared to placebo (5.1%). In SA le
intensity except for one severe case in the sotagliflozin 200 . No serious cases and few subjects
(<1%) in all groups) had diarrhoea events that lead doﬂtlnuation.

Renal events O

In SAF-1, treatment with sotagliflozin was associ with a small decrease in eGFR; -3.6 and -3.8
mL/min/1.73 m? (-4.0% and -4.3%) in sota isq;in 200 mg and sotagliflozin 400 mg vs. -1.15

vents were mild or moderate in

mL/min/1.73 m? (-1.3%) in the placebo gr at that did return towards baseline at week 52 and week
53 (1 week after discontinuation of st g), Figure 29. Also in subjects with moderate and mild renal
impairment, the eGFR returned to aseline at week 52. However, subjects with eGFR <60
mL/min/1.73 m? made up for umber in SAF-1 (n=71), wherefore difficult to draw any firm

conclusions in this subgroup® an’increases in serum creatinine from baseline to week 4 was 3.0, 3.2
and 1.0 umol/L (4.0%, 4.3% and 1.3%) for sotagliflozin 200 mg, sotagliflozin 400 mg and placebo,
respectively. The chané®s eGFR and serum creatinine have been reflected in the proposed SmPC.

<
The incidence of r elated events was low and similar across the sotagliflozin groups and placebo in
both SAF-1 ( .3% and 1.5%) and SAF-3 (16, 16 and 15 subjects per 1000 PY). One patient each
in the placeb p, sotagliflozin 200 mg group, and sotagliflozin 400 mg group experienced a serious

renal e

In th group analysis in the SAF-3 Pool, subjects with eGFR =90 mL/min/1.73 m? had a higher
incidence of renal events for sotagliflozin (9.3 and 16 subjects per 1000 PY for sotagliflozin 200 mg and
400 mg, respectively) relative to placebo (7.5 subjects per 1000 PY). In subjects with eGFR 60 to <90
mL/min/1.73 m?, the incidence of subjects with renal events was higher for sotagliflozin 200 mg

(20 subjects per 1000 PY) compared to placebo (14 subjects per 1000 PY) and sotagliflozin 400 mg (11
subjects per 1000 PY). Subjects with eGFR <60 mL/min/1.73 m? (n=146) had a higher incidence of renal
events in in the placebo group (103 subjects per 1000 PY) compared to sotagliflozin 200 mg and 400 mg

(45 and 84 subjects per 1000 PY); however the total number of subjects was small.
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Figure 29 Mean Change (+/-SE) in Estimated Glomerular Filtration Rate (eGFR) mL/min/1.73
m2) From Baseline Over Time, 52 Weeks of Treatment SAF-1

S | Placebo (Baseline Mean: 90.18)
--—®--- 30TA 200 mg (Baseline Mean: 89.30)
—¢ — SOTA 400 mg (Baseline Mean: 89.12)

4 —®— AJ| SOTA (Baseline Mean: 89.21)

2 -

BL Week 4 Week 12 Week 24 Week 52 Week 53 6

eGFR by MDRD (mLimin/1.73 m"2) Mean Change from Baseline +/- 5E

-5

Hepatic events ?q
),

In the phase 2 and 3 studies in TLDM and T2DM subject (@ the incidence of positively adjudicated
drug-induced liver damage (DILI) was low; 1 event in th}lacebo group and 2 events in the sotagliflozin
400 mg group. No case met the definition for Hy@ ase.

Pancreatitis \'

One case of pancreatitis was identified in nt randomized to sotagliflozin 400 mg. The event of

pancreatitis resolved one week after o e pancreatitis was during a case of DKA.
Venous thrombotic events

One patient randomized to s@&zin 400 mg, with a history of thrombophlebitis, was reported to have
experienced 2 events of (ptlmonary embolism and deep vein thrombosis).

Hypersensitivity rea(@@'
*

In the phase Zgnq}xudies in TLDM and T2DM subjects (SAF-4), sotagliflozin treatment did not result in
potential severe hypersensitivity reactions relative to placebo. The incidence of

vents of hypersensitivity reactions was low and similar in the sotagliflozin 200 mg and
400 m s (0.5% respectively) and the placebo group (0.7%).

In sub-studies of studies 309 and 310, DEXA assessments of bone density were performed at baseline
and week 52. A total of 243 patients were randomized in the pooled DEXA sub-study, and 215 patients
completed the DEXA sub-study; 75 patients in the placebo group, 84 patients in the sotagliflozin group
200 mg and 84 subjects in the sotagliflozin 400 mg.

The incidence of fractures through 52 weeks of treatment was low and similar across the groups: 2.9%,
1.9% and 3.4% for sotagliflozin 200 mg, sotagliflozin 400 mg and placebo. Additional studies to
characterize the risk of bone fractures for sotagliflozin are ongoing in T2DM subjects; data should be
provided when available.
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The change from baseline to week 52 in BMD was nominally statistically significant in the ‘lumbar spine’
for sotagliflozin 200 mg [LS Mean difference from placebo -1.27% (-2.51%, -0.03%), p=0.044] and
sotagliflozin 400 mg [LS Mean difference from placebo -2.53% (-3.79%, -1.28%), p<0.001] and in the
‘total hip’ for sotagliflozin 400 mg [LS Mean difference from placebo -1.18% (-2.07%, -1.28%),
p=0.009].

At week 52, a decrease in 1.25-dihydroxyvitamin D (-16% and -19% vs. -3.0%) and an increase in
25-hydroxyvitamin D (40% and 41% vs. 34%) was observed for sotagliflozin 200 mg and 400 mg vs.
placebo. A slight increase in phosphate for sotagliflozin 200 mg (8.7%) and sotagliflozin 400 mg (1.5%)
vs. placebo (-2.5%) and a slight and similar increase in PTH for sotagliflozin 400 mg (4.2%) and placebo
(3.3%) vs. sotagliflozin 200 mg (-0.83%) and no meaningful change in calcium

(0.81% and -0.519%o vs. -0.28%) was noted for sotagliflozin 200 mg and 400 mg vs. placebo. r, all
changes in mean concentrations were within the reference range at baseline through we :

There was a dose-dependent increase from baseline to week 52 in the bone resorpti %xrker CTX for
sotagliflozin 200 mg and 400 mg (18% and 32%b) relative to placebo (1.2%) al dose-dependent
increase in P1NP (8.7% and 3.4% vs. -4.9% for sotagliflozin 200 mg and 400 . placebo). There are
plausible theories which indicate that treatment with SGLT2-inhibitors could iQd decreases in BMD and
increases in bone turnover caused by weight reduction. Long-term cIinica@evance of the increase in
CTX with regards to safety is unknown. ‘Bone fractures’ is included asQ] important potential risk in the
RMP and will be closely monitored in ongoing clinical trials.

Cardiovascular risk q

In the phase 2 and 3 studies in TLDM and T2DM subje @:-4), the incidence rate of positively
adjudicated MACE was higher for sotagliflozin 200 m c&v subjects per 1000 PY) than for sotagliflozin
400 mg (4.95 subjects per 1000 PY) and placebo éubjects per 1000 PY); however, the incidence of
MACE was lower in the ‘all sotagliflozin’ grou (Gw&mjects per 1000 PY) compared to placebo. The
estimated hazard ratio for positively adjudic, ACE in the ‘all sotagliflozin’ group relative to placebo

otable difference in restricted mean survival time values

was 0.68 and the upper Cl 1.82. There wa
between the all sotagliflozin group an 0. Considering the known mechanism of action and

experience from other products in t s, the provided data is reassuring although no firm conclusions
could be drawn. &

Malignancies Q

The incidence of malign \ ‘of special interest’ was low and similar across the groups (0.1-0.3%).
When using the SM ignant or unspecified tumours, there was no imbalance in the incidence of
malignancies (0. ©0). Further analysis, to identify subjects reporting a malignancy with onset greater
than 6 monti& the first dose of study medication, did also show low and similar incidence of
malignancij 0ss the groups (0.1-0.3%). Malighancy reported in more than one subject in the
sotagli roups was breast cancer (1 intraductal proliferative breast lesion and 1 invasive breast
carci ). No trend could be observed, although, the risk for developing malignancies cannot be fully
explored from controlled data in the clinical trial program covering rather short observation periods
(mean duration less than a year).

Lower limb amputations

In total, there were two events of toe amputations (of which one transmetatarsal) in the sotagliflozin 200
mg and 400 mg group, respectively. Both cases had medical histories of multiple toe amputation. In
accordance to the finalised CHMP/PRAC Referral procedure, a class warning regarding the increased risk
of limb amputations has been included in the proposed SmPC.
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Serious adverse events and deaths

Deaths

A total of 4 deaths occurred in the clinical studies, of which 3 in the placebo group and 1 in the sotagliflozin
group (completed suicide).

Non-fatal serious adverse events

Non-fatal SAEs were most frequently reported in the SOC Metabolism and nutrition disorders, of which
DKA was the most commonly reported event (3.6%, 5.0% and 0.6% for sotagliflozin 200 mg, sotagliflozin

400 mg and placebo). t

Laboratory findings %6
*
Haematology \

A slight increase from baseline to week 52 in haematocrit concentration was r for sotagliflozin
(2%) compared to placebo (0%). The proportion of subjects that met the PC ia (haematocrit
>50%) were higher in the sotagliflozin 200 mg and 400 mg groups (6.7% ?&.2%, respectively)
compared to the placebo group (2.7%). The observed increase in hae ag&t is considered related to

volume depletion associated with diuretic effect of sotagliflozin, as f; her SGLT2 inhibitors. Increased
haematocrit has been reflected in the proposed SmPC. q

Serum lipids Q

Mean percent changes from baseline for sotagliflozin 20 and 400 mg versus placebo were: HDL-C

3.3% and 4.2% vs. 0.5%; LDL-C 5.0% and 6.1% VSQ?;%; triglycerides 5.7% and 5.4% vs. 2.7%.
Serum lipid changes have been reflected in the p@q d SmPC.

Beta hydroxybutyrate (BHB) \,
BHB values that met the PCI criteria of @mmol/L were higher in the sotagliflozin 200 mg and 400 mg
groups (47% and 46%o, respectively) ared to the placebo group (20%) and BHB values that met the

PCI criteria of 21.0 mmol/L were 18% and 6.8% for sotagliflozin 200 mg, sotagliflozin 400 mg and
placebo, respectively. Q

Liver function tests \

The percentages OI S '@With increases in ALT and AST that met PCI criteria >3x ULN were similar
across the groups ightly higher in the placebo group; with increases in ALT (0.8%, 1.3% and 1.5%)
and AST (1.3%; é% and 1.5%) for sotagliflozin 200 mg, sotagliflozin 400 mg and placebo, respectively.
The portion ects with increases in ALT or AST that met PCI criteria >=5x ULN were low (0.4%

increa @. across all groups and 0.4-0.6% increases in AST for sotagliflozin and 0% for placebo). No
subj d liver function test values that met Hy’s Law criteria.

Blood pressure/ pulse rate

Slight changes in in SBP and DBP were observed with sotagliflozin vs. placebo (mean changes of -1.6,
-2.2 and 0.9 mmHg in SBP and -1.4, -1.0 and 0.1 mmHg in DBP for sotagliflozin 200 mg, sotagliflozin 400
mg and placebo). No clinically relevant mean change from baseline in pulse rate was observed.
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Safety in special populations

Elderly

Overall in the clinical studies, there is rather limited data in subjects 265 years (n=265) and very limited
data in subjects 275 years (n=18). Initiation of sotagliflozin in subjects above 75 years of age is not
recommended. ‘Use in subjects =75 years’ has been included as missing information in the proposed
RMP.

Gender

In SAF-1, adverse events were in general slightly more common in females (75-78%) than in les
(68-73%) across the groups. @

Race/Ethnicity .

In SAF-1, adverse events were in general more common in non-whites (72-97%) t & whites
(69-75%) across the groups; however, there is rather limited data for non-whi 2).

Baseline (week-2) A1C 0\'

The overall incidences of AEs were similar or slightly higher across the g in subjects with baseline
A1C <8.5% compared to subjects with baseline A1C >8.5%. The overall incidences of SAEs were higher
across the groups in subjects with baseline A1C <8.5% (8-11%) &@red to subjects with baseline A1C

>8.5% (3-8%).
OQ

Body mass index
In SAF-1, the overall incidences of AEs and SAEs we }Iar or slightly higher across the groups in

subjects with a BMI <25 kg/m? compared to subj th a BMI = 25 kg/m?.

Subjects with renal impairment \'

In SAF-1, the subgroup of patients wi 60 mL/min/1.73 m? made up for a small amount of
subjects (n=71) wherefore difficult to any conclusions. In subjects with eGFR >60 to <90

mL/min/1.73 m? (n=774), the inci of AEs and SAEs were similar across the groups; however, the
incidence of volume depletio (@

sotagliflozin 200 mg and 400 %g, respectively) compared to placebo (0.8%). In subjects with eGFR =90
mL/min/1.73 m? (n=730 e overall incidence of AEs and SAEs were higher in sotagliflozin 200 mg

(72% and 9.9%) and flozin 400 mg (75% and 8.3%) compared to placebo (68.9% and 4.7%).
<

In subgroup arlal \ the SAF-3 Pool, subjects with eGFR <60 mL/min/1.73 m? (n=146) had a higher
incidence of

htly higher in the sotagliflozin groups (2.6% and 1.2% in

ﬂ f volume depletion for sotagliflozin 400 mg versus placebo; however the total

number of ts was small.

Subjec h hepatic impairment

Safety Ras not been established in subjects with moderate or severe hepatic impairment.
Immunological events

N/7A
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Safety related to drug-drug interactions and other interactions

Several phase 1 clinical pharmacology studies were conducted in healthy subjects to evaluate potential
interaction between sotagliflozin and drugs commonly used in the T1DM population. No safety signal was
identified in these studies.

Sotagliflozin is intended to be prescribed with insulin, and its impact on insulin dosing has been well
characterized in phase 2 and 3 studies.

Discontinuation due to AEs

In SAF-1, the discontinuation rates due to AEs were higher in the sotagliflozin groups (4.4% and o for
sotagliflozin 200 mg and 400 mg, respectively) than in the placebo group (3.8%). The most@wently
reported AEs leading to study drug discontinuation was in the SOC Metabolism and nutriti orders, of
which DKA was the most commonly reported event (0.8%, 1.9% and 0% for sotagl@' 00 mg,

sotagliflozin 400 mg and placebo). Q

2.6.1. Discussion on clinical safety 0

The database is in general considered sufficient since a substantial nl.qb()@; subjects have been
included. In total, 1,915 T1DM subjects were treated with sotaglifl r a total exposure of 1,290 PY
with 1,444 subjects (75%) treated for at least 24 weeks and 66 ects (64%) treated for at least 52
weeks.

The approach for integrating and presenting safety datﬂ@eptable. The primary safety pool (SAF-1)
included two 52 weeks phase 3 studies in T1LDM subj . SAF-1 allows for comparison between placebo-

and sotagliflozin-treated groups (200 mg and 400 he two studies were conducted in subjects
treated in the same way, i.e. with insulin optimization and committee oversight of insulin dosing. The
broad safety pool (SAF-3) included T1DM s K& from both phase 2 and 3 studies (the two 52 weeks
studies in SAF-1 and a world-wide 24 PQ dy of sotagliflozin 400 mg vs placebo in T1DM subjects
with insulin therapy that was not Optl%

subjects. @

Overall, the safety databas idered to be representative of a broad general population of adults
with T1DM and includes %ufﬂ nt number of subjects with long duration of disease. However, there is

SAF-3 represents the largest pool of data from T1DM

rather limited data in s >65 years (n=265) and very limited data in subjects 275 years (n=18).

Discontinuation raf ePe similar across the treatment groups in SAF-1 (about 15%). The most common
reason for disco& ion from study drug was withdrawal by subject and discontinuation due to adverse
events.

In SAF @Jt 75% of the subjects reported AEs. The most frequently reported AEs for sotagliflozin 200
mg gliflozin 400 mg versus placebo were viral upper respiratory tract infection (15% and 14% vs.
13%), diarrhoea (6.5% and 9.3% vs. 5.5%), diabetic ketoacidosis (4.0% and 5.7% vs. 1.0%), blood
ketone body increased (4.0% and 5.1% vs. 0.6%), urinary tract infections (6.1% and 3.8% vs. 4.9%),
genital infection fungal (3.4% and 4.0% vs. 0.2%) and vulvovaginal mycotic infection (2.9% and 5.1%
vs. 1.9%).

Diabetic ketoacidosis

In SAF-1, there was a dose-dependent increase in the incidence of positively adjudicated DKA for
sotagliflozin (2.9% and 3.8% for sotagliflozin 200 mg and 400 mg, respectively) compared to placebo
(0.2%). The exposure-adjusted incidence rate was 3.12, 4.19 and 0.21 subjects per 100 PY for
sotagliflozin 200 mg, sotagliflozin 400 mg and placebo, respectively. In total, 37 events of DKA in 36
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subjects were received (of which 26 events of DKA for sotagliflozin). One subject (in the sotagliflozin
group) experienced more than one event of DKA. All events of DKA were serious. The overall incidence of
events of DKA leading to study discontinuation and study interruption was 33% and 56%o, respectively.

In SAF-3 (excluding study 203), the exposure-adjusted incidence rate for positively adjudicated DKA was
higher in the sotagliflozin groups (3.07 and 5.29 per 100 PY for sotagliflozin 200 mg and 400 mg,
respectively) compared to placebo (0.76 per 100 PY), also in a dose-dependent manner. In total, 64
events of DKA in 63 subjects were received (of which 58 events of DKA for sotagliflozin).

The incidence of positively adjudicated DKA increased over time for sotagliflozin as compared to placebo
in a clearly dose-dependent manner. In SAF-1, the cumulative incidence of DKA at week 52 wa:
approximately 2.8% and 4.1% for sotagliflozin 200 mg and 400 mg sotagliflozin compared to for
placebo. The Kaplan Meier plot of the cumulative incidence of adjudicated DKA in SAF-3 sho a more
pronounced differentiation between the 200 mg and 400 mg dose of sotagliflozin, with’a@ TTO with
400 mg compared to the SAF-1 plot. This may reflect the data from study 312 wher insulin
optimization occurred prior to randomization.

Mean time to onset of DKA was shorter in sotagliflozin 400 mg (159 days) t@q otagliflozin 200 mg
(208 days); although SD standard deviation was broad the difference su a shorter TTO with the
sotagliflozin 400 mg compared to sotagliflozin 200 mg. \%

Possible risk factors/contributing factors associated with an event sitively adjudicated DKA was

analysed. However, the analyses of potential risk factors of DKA associated with uncertainties due to

low number of events. However, the subgroup analyses india% at subjects with previous DKA,

subjects with high BHB levels at baseline or greater incr&g@ H
Wi

dose decreased with more than 20% and subjects WEE CSll-users, were at higher risk to develop

B levels, subjects who had their insulin

DKA. This has been reflected in the proposed prod rmation. In 19% (7/35) of the cases, no cause
(no contributing factor/ risk factor) to the DKﬁi t°could be identified.

The applicant has proposed risk minimisationmedsures in order to mitigate the risk of DKA which includes
education of health care professionals patients about self-monitoring of ketones, situations at-risk to
allow for early diagnosis of ketonaemi etonuria and how to manage potential ketosis and
maintenance of optimal insulin th . Detailed recommendations are provided in the SmPC and in the
proposed educational materi &se recommendations are considered adequate in order to mitigate
the risk, based on the kn&lge on DKA in general and on the experience from the clinical trials.

Hypoglycaemia @»

*
In SAF-1, the inci Qdocumented hypoglycaemia was high across all treatment groups (=98%). and

the event rat milar in the sotagliflozin groups (81 and 84 events per PY, respectively) and higher
in the placeb p (96 events per PY). The incidence of recurrent documented hypoglycaemia events
was simil ross treatment groups in subjects having 1-5, 6-9 or >10 events.

nce of events of positively adjudicated severe hypoglycaemia was slightly higher for
sotagliflozin 200 mg (5.7%) compared to sotagliflozin 400 mg (4.4%) but was even higher for placebo
(7.4%). In the Kaplan-Meier plot of the cumulative incidence of severe hypoglycaemia, the sotagliflozin
curves became less steep over time and provided a separation from placebo after about 24 weeks of
treatment.

Volume depletion

In SAF-1, the incidence of volume depletion was 2.7%, 1.1% and 1.0% in sotagliflozin 200 mg,
sotagliflozin 400 mg and placebo.

Assessment report
EMA/178275/2019 Page 102/125



In the subgroup analyses in the SAF-3 Pool, subjects 265 years of age (n=209) had a higher incidence of
events of volume depletion for sotagliflozin 200 mg and 400 mg relative to placebo. Subjects with eGFR
<60 mL/min/1.73 m? (n=146) had a higher incidence of events of volume depletion for sotagliflozin 400
mg versus placebo. However, the total number of subjects in each analysis was small.

Genital mycotic infections

There was an increased risk of genital infections in sotagliflozin-treated subjects relative to placebo. Both
female (15% and 17% vs 4.7%) and male (3.0% and 6.3% vs 1.1%) genital infections were highly
increased compared to placebo. Most of the events were mild to moderate in intensity.

Urinary tract infections

The overall frequency of urinary tract infections was slightly higher for sotagliflozin 200 m @%)
compared to sotagliflozin 400 mg (5.5%) and placebo (6.1%). The incidence of UTI in ¥ subjects
was highly increased and similar in subjects treated with sotagliflozin 200 mg (12%) ptacebo (11%)
compared to sotagliflozin 400 mg (7.0%); however, the incidence of UTI in male ts was
dose-dependently increased in the sotagliflozin 200 mg and 400 mg group (2.3‘& .0%, respectively)
as compared to placebo (1.8%). 0

Diarrhoea @

The incidence of diarrhoea was increased in the sotagliflozin 200 m@400 mg group (6.5% and 8.8%,
respectively) as compared to placebo (5.1%).

Renal events OQ

Treatment with sotagliflozin was associated with a small deerease in eGFR in the sotagliflozin 200 mg and
400 mg groups (-4.0% and -4.3%) compared to pjé (-1.3%) that did return towards baseline at

week 52. Also in subjects with moderate and mil | impairment, the eGFR returned towards baseline

at week 52. However, subjects with eGFR < /min/1.73 m? made up for a small number (n=71) in
SAF-1, wherefore difficult to draw any fir lusions in this subgroup.
The incidence of renal-related events low and similar across the sotagliflozin groups (1.5% and

1.3%) and placebo (1.5%). O
N

In the subgroup analysis in Q 3 Pool, subjects with eGFR 60 to <90 mL/min/1.73 m? had a higher
incidence of renal events il sotagliflozin 200 mg (20 subjects per 1000 PY) compared to placebo (14
subjects per 1000 PY) a tagliflozin 400 mg (11 subjects per 1000 PY). Subjects with eGFR <60
mL/min/1.73 m? (n=44 ad a higher incidence of renal events in in the placebo group (103 subjects per
1000 PY) compar@& sotagliflozin 200 mg and 400 mg (45 and 84 subjects per 1000 PY); however the

total number Jjects was small to draw any firm conclusions.
Bone s e@
Thei nce of fractures through 52 weeks of treatment in study 309 and 310 was low and similar across

the groups: 2.9%, 1.9% and 3.4% for sotagliflozin 200 mg, sotagliflozin 400 mg and placebo. Additional
studies to characterize the risk of bone fractures for sotagliflozin are ongoing in T2DM subjects and data
should be provided when available.

The change from baseline to week 52 in BMD was nominally statistically significant in the ‘lumbar spine’
for sotagliflozin 200 mg [LS Mean difference from placebo -1.27 (-2.51, -0.03), p=0.044] and
sotagliflozin 400 mg [LS Mean difference from placebo -2.53 (-3.79, -1.28), p<0.001] and in the ‘total
hip’ for sotagliflozin 400 mg [LS Mean difference from placebo -1.18 (-2.07, -1.28), p=0.009].

An increase in phosphate and 25-hydroxyvitamin D, a decrease in 1.25-dihydroxyvitamin D and no
meaningful change in calcium were observed for sotagliflozin relative placebo. A slight and similar
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increase in PTH for sotagliflozin 400 mg (4.2%) and placebo (3.3%) vs. sotagliflozin 200 mg (-0.83%)
was noted. However, all changes in mean concentrations were within the reference range at baseline
through week 52.

There was a dose-dependent increase from baseline to week 52 in the bone resorption marker, CTX, for
sotagliflozin 200 mg and 400 mg (18% and 32%b) relative to placebo (1.2%) and a non-dose-dependent
increase in the bone formation marker, P1NP (8.7% and 3.4% vs. -4.9% for sotagliflozin 200 mg and 400
mg vs. placebo). Long-term clinical relevance of clinical relevance of the increase in CTX with regards to
safety is unknown. ‘Bone fractures’ is included as an important potential risk in the RMP and will be closely
monitored in ongoing clinical trials.

Cardiovascular risk 6

The estimated hazard ratio for positively adjudicated MACE in the all sotagliflozin group r to
placebo was 0.68 and the upper Cl 1.82. There was no notable difference in restricted nﬁn rvival time
values between the all sotagliflozin group and placebo. Considering the known mec of action and

experience from other products in the class, the provided data are reassuring no firm
conclusions could be drawn. §,

Malignancies @.

There was no imbalance in the incidence of malignancies (0.4-0.6% rther analysis, to identify

he first dose of study medication,
oups (0.1-0.3%). Malignancy
breast cancer (1 intraductal proliferative
breast lesion and 1 invasive breast carcinoma). No tren d be observed, although, the risk for
developing malignancies cannot be fully explored anontrolled data in the clinical trial program
covering rather short observation periods (mean@ n less than a year).

subjects reporting a malignancy with onset greater than 6 month

did also show low and similar incidence of malignancies acro
reported in more than one subject in the sotagliflozin group

Lower limb amputations \,

cases had medical histories of multiple toe amputation.

In total, there were two events of toe @[IOHS (of which one transmetatarsal) in the sotagliflozin 200
mg and 400 mg group, respectively. %

Laboratory findings @
ne%

Slight increases from baseli week 52 in hematocrit (1.9% and 2.0% vs. 0%) and in serum lipids

(HDL-C: 3.3% and 4.2% us 0.5%; LDL-C: 5.0% and 6.1% versus 3.3%:; triglycerides: 5.7% and
5.4% versus 2.7%2 ted for sotagliflozin 200 mg and 400 mg versus placebo.

Subgroups ()\

In subgroup es in the SAF-3 Pool, there was rather limited data for subjects =65 years of age and

subjec v@eGFR <60 mL/min/1.73 m? to draw any firm conclusions.

Insu s 265 years of age (n=209), there was an increased risk of events related to volume depletion
for sotagliflozin (102 and 38 EAIR per 1000 PY for sotagliflozin 200 mg and 400 mg, respectively)
compared to placebo (zero events).

In subjects with eGFR 60 to <90mL/min/1.73 m? (n=1,492), the incidence of events of volume depletion
was higher for sotagliflozin (28 and 24 subjects per 1000 PY for sotagliflozin 200 mg and 400 mg)
compared to placebo (8.3 subjects per 1000 PY). In subjects with eGFR <60 mL/min/1.73 m? (n=146),
the incidence of volume depletion was 111 subjects per 1000 PY for sotagliflozin 400 mg and O events for
sotagliflozin 200 mg and placebo, respectively. Sotagliflozin should not be initiated in subjects with
moderate renal impairment (eGFR <60 mL/min).
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Overall in the clinical studies, there is rather limited data in subjects 265 years (n=265) and very limited
data in subjects 275 years (n=18). Initiation of sotagliflozin treatment in subjects above 75 years of age
is not recommended. ‘Use in subjects =75 years’ has been included as missing information in the
proposed RMP.

Additional expert consultations

CHMP requested an ad hoc expert meeting to obtain the opinion of experts in the field of diabetes, as well
as from patient representatives, on the benefits of the use of sotagliflozin in TLDM and the risk of diabetic
ketoacidosis. Questions were addressed to the ad hoc expert group. The corresponding answers are
presented below: 6

Question 1 @

*
What is the AHEG opinion on the clinical relevance of the treatment effects{observed with
sotagliflozin, esp. with regard to reduction of HbAlc, insulin doses, body V\@ht and glucose
variability?

Efficacy outcomes from studies 309, 310 and 312 were presented to the exp %év\/ith regard to individual
aspects they had the following view: @'

The absolute reductions of HbAlc in the treatment groups (by 0.3 &).49 % (mean absolute change

from baseline) in studies 309 and 310) were seen as positive y several experts also as clinical
relevant. Some experts with unrestricted participation agree latter while others considered the
reduction only of borderline clinical relevance. O

The experts did not see an obvious benefit in the ob ed’reduction of the average insulin doses (both
basal and post prandial); one expert pointed out @

mellitus (T1DM) is a hormone replacement th pﬁ
may not be a goal at all (at least in non-ovﬁ t patients).

sulin treatment in patients with type 1 diabetes
erefore, conceptually, a lowering of the insulin dose

The reduction of body weight (by 1.68N
and 310) was considered of minor --%
patients, according to some of t

The studies also demonstratéd a reduction of the variability of plasma glucose. This was seen by the
experts in general as a r ant goal, in particular as it did not result in an increase of hypoglycaemic

2 kg (mean absolute change from baseline) in studies 309
, but nevertheless was considered to be beneficial for some

events. The AHEG no results from 2 questionnaires (DTSQ and DDS2) did demonstrate patients’
preference for this’t\t ent option and therefore could be supportive of the benefit of reduced glucose
variability seen'\ur@ tudy. The experts found it, however, difficult to judge the clinical relevance of such

tcomes. A benefit, mentioned by the patients participating in the expert meeting, is

that such rovement helps to simplify insulin dose calculations. An additional benefit noted was the
i ood pressure, although this was deemed relevant only by some of the experts.

The AHEG had a split view whether the totality of the efficacy outcomes demonstrated in studies would
represent a clinically important benefit overall for patients with TLDM. Also among the experts with
unrestricted participation some considered this to be clinically important while others as being of
borderline clinical relevance.

Considering this to be a potentially lifelong treatment for T1DM, and the lack of data for sotagliflozin in
T2DM (though available for already approved SGLT-2 inhibitors), experts and patients saw a need for the
generation of more data with long-term treatment, including renal outcomes, and safety outcomes in
general.

Question 2
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The risk of DKA was considerably higher in the sotagliflozin treated groups compared to
placebo despite careful information to patients and monitoring including measurements of
ketones.

a. Please discuss the acceptability of this risk in clinical practice

All experts agreed that DKA represents a substantial and important risk. The experts also noted that the
incidence of DKA in the real world is considerably higher than the incidence seen in the control group of
the studies, presumably due to the highly selected patient population and study sites, as well as measures
implemented during the trial to mitigate this risk. Nevertheless, the experts noted that cases,of DKA
where reported with similar frequency at all time points during the studies. B

The experts stated that education and awareness of the problem, including the occurrgnc%@KA with
only slightly elevated plasma glucose levels, is of foremost importance to reduce the r"(\

The experts acknowledged the focused approach by the applicant to mitigate k, and thought
measures such as 1-2 weeks intensified training prior to start of medication a& icial.

The AHEG had split views on the acceptability of this risk. A majority of e é&:onsidered that the risk
might be manageable in a restricted subpopulation (in particular %atients well trained and
well-educated in treatment of TLDM). Some experts with unrestricte rticipation agreed with the latter
while others were of the opinion that the expected extent of DKA onstitute an unacceptable risk in
clinical practice. Q

The risk of DKA with the use of sotagliflozin maybe differen erent health care systems as, according
to experts, once available, the product could be expectéd to be prescribed also by less well-trained
generalists in some member states.

b. Risk minimisation measures suc guide for health care professionals and
patients, as well as a Patient t Card have been proposed in order to mitigate the
risks. What is the AHEG vie %he appropriateness and effectiveness of the proposed
measures in clinical practi%

The experts, including the Qts, raised some concerns that the proposed monitoring and
precautionary activities ma

patients. \

The AHEG noted trlat oposed minimisation of the risk of DKA relies heavily on the measurement of
ketones, both bef itiating therapy with sotagliflozin and in particular in case of signs or symptoms of
DKA as well ag €i stances perceived as posing an increased risk of DKA. It was acknowledged that

quite a high burden on health care professionals and responsibility on

ketone meas ents by patients, as outlined by the applicant, represent an important contribution to
the saf L%)f the product. It was pointed out, however, that this was not easily available in some
me tes, and even if this was the case, whether this was practical to measure on a frequent base

and would achieve high acceptance by patients was questioned. Also, experience with this seems to
indicate that slight increases for various causes (e.g. diet) may cause frequent follow-ups by health care
professionals. From the patients’ perspective the acceptance of another frequently to be self-measured
laboratory parameter beyond glucose was questioned.

c. Please discuss any additional potential measures that could be introduced to decrease
the risk of DKA.

The AHEG emphasized that general awareness and education of DKA (in particular also euglycaemic
DKA), both with patients and health care professionals, is of high importance to reduce the risk. There
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was also the unanimous view that to mitigate the risk treatment and prescription of this therapy should be
exclusively by specialists.

The experts had no further proposals for risk mitigation.

Question 3

Please discuss which patients, if any, with T1DM could relevantly benefit from treatment with
sotagliflozin, i.e. what could be a potential target population in clinical practice? Could
restrictions with respect to BMI and insulin requirements be of relevance?

compliant, who are willing and able to perform the foreseen ketone testing scheme, who do not high

According to the applicant, the population should be selective, e.g. to include only patients aho are
alcohol consumption, who do not intend to get pregnant etc. The experts found any beneiil@;atients

with T1DM could be expected to be most relevant in patients who are overweight, who & | educated
and trained in T1DM, and who have large glucose variability. While it was acknowle that the risk of
DKA seemingly is higher in patients treated with insulin pump therapy, it was als i t those patients

may particularly benefit as often suffering from high glucose variability in the f lace, and in any case
represent an increasing and important proportion of the T1DM population.

The experts were asked to discuss possible parameters indicative of an i ved benefit/risk ratio. The
total daily insulin dose as one possible parameter was discussed. Whi was acknowledged that patients
with low insulin requirements may be of somewhat increased ri A, the experts were sceptical of
the daily insulin dose as a possible parameter, as under so, umstances even patients with low
insulin requirements may benefit and because insulin regs ents may be the consequence of other
underlying circumstances which should be taken into z?&\ t. The experts thought that a low HbAlc
value should not constitute an exclusion criterion p, e, but that highly elevated HbAlc should, also
considering that the latter may reflect a low degr atient compliance. The experts also thought that
body weight could be a relevant parameter, thesafety profile would improve with a higher BMI. One
expert emphasized the importance of C- ti levels, as an important marker of residual beta-cell
function relevant for definition of the o@propriate target population to define an indication.

The experts agreed that the gener population is in any case a too broad target population. They
further agreed that proper pati

edluCation and compliance is very essential and, if approved for T1DM,
the product should exclusi be prescribed in specialist centres, or at least by specialists, i.e.

diabetologists or endocrinologists.

2.6.2. Conclus'\lﬁe on clinical safety

<
The safety pr '\C’sotagliﬂozin is in general expected and most consistent with other SGLT2 inhibitors
regarding t eased risk of volume depletion, genital infections and UTI. Inhibition of SGLT1 by
sotagli lays and reduces glucose absorption in the proximal intestine, which can lead to diarrhoea.

Initia f sotagliflozin treatment in subjects above 75 years of age is not recommended. Sotagliflozin
should not be initiated in subjects with moderate renal impairment (eGFR <60 mL/min).

The major safety concern of sotagliflozin is the increased and dose-dependent risk of DKA when used in
T1DM patients. The increased risk is of concern considering that DKA is a condition which is potentially
life-threatening that require hospitalisation. The incidence rate of DKA in T1LDM patients is estimated to be
about 3% (Hamdy and Khardori 2014) up to 7% (Weinstock et al 2013, Maahs et al 2015).

Analyses of potential risk factors of DKA were associated with uncertainties due to low number of events.
However, the subgroup analyses showed that subjects with previous DKA, subjects with high BHB levels
at baseline or greater increase in BHB levels, subjects who had their insulin dose decreased with more
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than 20% and subjects who were CSll-users, were at higher risk to develop DKA. This has been reflected
in the proposed product information.

The applicant has proposed risk minimisation measures in order to mitigate the risk of DKA which includes
education of health care professionals and patients about self-monitoring of ketones, situations at-risk to
allow for early diagnosis of ketonaemia or ketonuria and how to manage potential ketosis and
maintenance of optimal insulin therapy. Detailed recommendations are provided in the SmPC and in the
proposed educational materials. These recommendations are considered adequate in order to mitigate
the risk, based on the knowledge on DKA in general and on the experience from the clinical trials.

2.7. Risk Management Plan

Safety concerns

Important identified
risk

Diabetic ketoacidosis (DHA)

Important potential
risks

Lower limb amputation
Malignancies
Pancreatitis

Bone fractures

Missing information

Use of sotaglificzin in pregnant and lzclating women
Use of sotaglifiozin in patients =75 years
Long-term cardiovascular safety

DHA: Diabetic Ketoacidosis.

Pharmacovigilance plan

O"\\
O\
\Q
N

Study Summar @ Safety concerns Milestones Due dates
Status objﬂ% addressed
Risk of DKA in To gvaluate the DKA Protocol 2 months after
T1DM in patients i ce of DKA submission approval
treated with agliflozin Registration in 2 months after
sotagliflozin as an d patients as the EU PAS approval
adjunct to insulin ompared to non register
versus insulir;al(e) GLTi treated Jul-2021.-
Planned patients to - ’
\ determine Interim report  D€c-2021;
Category, effectiveness of Jul-2022;
additional risk Dec-2022;
minimization Jul-2023,;
Dec-2023;

measures for DKA
in the post approval
setting

Final report

Jul-2024 (To be
adjusted based on
launch plans)

Dec-2024 (To be
adjusted based on
launch plans)

DKA: Diabetic Ketoacidosis; EU: European Union; PAS: Post-Authorization Study; SGLTi: Sodium—Glucose
Co-transporter inhibitors; TLDM: Type 1 Diabetes Mellitus.

Study
Status

Summary of
objectives

Safety concerns
addressed

Milestones

Due dates
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Study Summary of Safety concerns Milestones Due dates
Status objectives addressed
A randomized The safety database of Lower limb CSR Q3 2022
double-blind, this study will provide amputation

placebo-controlle
d, parallel-group,
multicenter study
to demonstrate
the effects of
sotagliflozin on
cardiovascular
and renal events
in patients with
type 2 diabetes,
cardiovascular
risk factors and

safety information. Pancreatitis

Malignancies
Bone fractures

Long-term
cardiovascular
safety

Patients =75 years

moderately ¢ %
impaired renal &
function O
Ongoing
Category 3 ‘\Q
A 26-week The safety database of Bone fractures First Step 02 2020
randomized, this study will provide Analysis @
double-blind, information on bone (6-manth
placebo-controlle safety. dat
d, parallel-group, Step Q4 2021
multicenter, @; is CSR
phase 3 study onth
with a 78-week ata)
extension period
to evaluate the
efficacy and
safety of O
sotagliflozin in Q
patients 55 years
and older with \
T2DM and 0
inadequate 0
glycemic control 6
Ongoing O
Category 3 A(
Use of To exam%f t?ere isan Malignhancies Study 3 months following
Sotagliflozin and asso etween protocol the drug approval
Risk of sot in use and the and prior to study
Malignancies in @Iadder renal, start
Adult Patients * Leydig cell, . . .
with Type 1 creatic, thyroid, and First interim 36 nj:)nthsh
Diabetes Mellit, () rostate cancers report post-launc
K Second 60 months
Planned : .
6 interim post-launch
Categor)@ report 84 months
Third interim  post-launch
report 108 months
Fourth post-launch
interim 132 months
report post-launch
Final study
report

CSR: Clinical Study Report; DKA: Diabetic Ketoacidosis; EU: European Union; HCP: Healthcare
Professional; PAS: Post-Authorization Study; Q: Quarter; TIDM: Type 1 Diabetes Mellitus; T2DM:

Type 2 Diabetes Mellitus.
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Risk minimisation measures

Safety concern

Rizgk minimization measures

Diabetic ketoacidosis
(DKA)

Routine risk minimization measures:
SmPC: Seclions 4.1, 42 £4and 4.6
PL: Sactions 2 and &
Prescription only medicine
Legal sfatus: Therapy with ZYNQUISTA
should be under the supervision of a
physician experienced in the
management of T1DM
Additional risk minimization
MEISUTES:

*HCP guide (including prescriber

checklict)
+Patient/carer's guide
+Patient alert card

Lower limb amputation

Routine risk minimization measures:
SmPC: Section 4.4

PL: Section 2

Prescription only medicine

Legal status; Therapy with ZYNQUISTA
should be under the supervision of a
physician experienced in the
management of T1DM

Additional risk minimization
MEISUTES:

None

Malignancies

Routine risk minimization measures:
SmPC: Section 5.3

PL: Mone

Prescription only medicine

Legal etatus: Therapy with ZYNQUISTA
should be under the supervision of a
physician experenced in the
management of TIDM

Additienal risk minimization
MEASUTES:

None

Pancreatifis

Routine risk minimization measures:
SmPC: None

PL: Mone

Prescription only medicineg

Legal status: Therapy with ZY) i@
should be under the supsgd

physician experien
management of T1DI

Additional risk mi.
MEASUTES: %

None

Bone fractures

@Q)

*
4

VN
Rmﬁ@mmmﬁon measures:

iption only medicine
egal sfatus: Therapy with ZYNQUISTA
should be under the supervision of a
physician experenced in the

;na‘nagemen.t of TIDM
Additienal risk minimization
MEASUTES:

None

Use of sofagliflozin in
pregnant and lactating
WOmen

Routine risk minimization measures:
SmPC: Section 46

PL: Section 2

Prescription only medicineg

Legal etatus: Therapy with ZYNQUISTA

should be under the supervision of a
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physician experenced in the
management of TIDM
Additional risk minimization

MEISUTes:

None
Use of sotagliflozin in Routine risk minimization measures:
patients 275 years SmPC: Sections 4.2, 44 and 5.2

PL: Mone

Prezcription only medicing

Legal status: Therapy with ZYNQUISTA
should be under the supervision of a
physician experienced in the
management of TIDM

Additional risk minimization

MEISUTes:
o O
Long-term Routine risk minimization measures:

cardiovascular safety SmPC: None

PL: None 0\%

Prezcription only medicing

Legal status: Therapy with ZYNQUISTA é

should be under the supervision of a
physician experenced in the

management of TIDM

Additional risk minimization

MEISUTes:

AE- Adverse Event, DKA: Diabetic Ketoacidasis; HCP: Healtheare Profiessional; PASS: Post Authorization Safety Study; PL: K

Package Leafiet; RMP: Risk Management Plan; SGLTE Scdium-Glucese Co-Transporter Inhibitoe; SmPC: Summary of Product
Charactesistics; T1DM: Type 1 Diabetes Mellitus.

)
Conclusion Qg

The CHMP and PRAC considered that the risk manageme an version 1.4 is acceptable.
2.8. Pharmacovigilance QO
Pharmacovigilance system c;\

The CHMP considered that the pharm@%nce system summary submitted by the applicant fulfils the
requirements of Article 8(3) of Dir@ 001/83/EC.

Periodic Safety UpdaQReports submission requirements

The requirements for s ion of periodic safety update reports for this medicinal product are set out
in the Annex I, Sez‘@of the CHMP Opinion. The applicant did not request alignment of the PSUR cycle
with the internati irth date (IBD). The new EURD list entry will therefore use the EBD to determine

the forthcomB a Lock Points.
.9.

2 Active Substance

The applicant compared the structure of sotagliflozin with active substances contained in authorised
medicinal products in the European Union and declared that it is not a salt, ester, ether, isomer, mixture
of isomers, complex or derivative of any of them.

The CHMP, based on the available data, considers sotagliflozin to be a new active substance as it is not a
constituent of a medicinal product previously authorised within the European Union.
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2.10. Product information

2.10.1. User consultation

The results of the user consultation with target patient groups on the package leaflet submitted by the
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on the
readability of the label and package leaflet of medicinal products for human use.

2.10.2. Quick Response (QR) code

A request to include a QR code in the labelling and package leaflet for the purpose of providing th tient

alert card and educational material (Carer’s guide) has been submitted by the applicant and en
found acceptable. . %
2.10.3. Additional monitoring O

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Zynquista (sotaglif] le included in the
additional monitoring list as:

° It contains a new active substance which, on 1 January 2011, (S@.contained in any medicinal
product authorised in the EU. @

Therefore the summary of product characteristics and the pac aflet includes a statement that this
medicinal product is subject to additional monitoring and t?z his Will allow quick identification of new

safety information. The statement is preceded by an in

O

3. Benefit-Risk Balance \Q

3.1. Therapeutic Context EO

3.1.1. Disease or condit@
The indication proposed f\g}uista is:

“Zynquista is indicated @n adjunct to insulin therapy to improve glycaemic control in adults with type
1 diabetes mellitus with% Body Mass Index (BMI) > 27 kg/m?, who have failed to achieve adequate

glycaemic conUo@ﬁe optimal insulin therapy.”

equilateral black triangle.

Type 1 diabe ellitus is an autoimmune disease characterized by rapidly progressive pancreatic -cell
destru 'o@ading to a state of absolute insulin deficiency. The aim of insulin treatment is to substitute
for t of endogenous insulin.

3.1.2. Available therapies and unmet medical need

Therapeutic options for type 1 diabetes are limited to intensive insulin or insulin analogue therapy
delivered subcutaneously by MDI or insulin pump. Based largely on the results of the Diabetes Control and
Complications Trial (DCCT), current treatment guidelines recommend that patients with T1DM be treated
to a goal HbAlc of <7.0% with intensive insulin therapy. Despite significant advances in insulin therapies,
delivery methods and management, 70% of T1DM patients do not achieve optimal glycaemic control and
are at increased risk of microvascular complications caused by chronic hyperglycaemia. Furthermore,
some patients with T1DM experience wide fluctuation in their level of glucose control on currently
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available insulin regimens. Intensive insulin therapy is also associated with an increased risk of
hypoglycaemia, which can be life-threatening and may prevent patients from achieving optimal glycaemic
control. Furthermore, intensive insulin therapy is associated with excessive weight gain and with
peripheral insulin resistance, both being risk factors for hypertension, and CV disease. Approximately
60% of adults living with T1IDM are overweight or obese, 60% have dyslipidaemia and 40% have
hypertension, and are therefore at risk of developing macrovascular complications.

During insulin therapy, DKA may occur in situations where insulin administration is interrupted or when
the insulin need is increased, e.g. with severe infections. In the literature, the incidence of DKA in T1DM
patients shows large variations with a range from 0-56 per 1000 person-years. The prevalence of DKA
decreases with increasing age.

For patients with TLDM no other treatment than insulin is authorized in the EU. The fact that m@)atients
fail to achieve glycaemic targets and are at risk of hypoglycaemia and excessive Weight@on current
type 1 treatments constitute an unmet need that could potentially be addressed by aé treatment used

as an adjunct to insulin. Q

3.1.3. Main clinical studies 0

Three Phase 3 studies were included in the sotagliflozin TLDM programg (stafies 309, 310, and 312).

Studies 309 and 310 had the same design. Both studies were m t@ter, randomized, double-blind,

placebo-controlled, parallel-group studies to evaluate the effic ety, and tolerability of sotagliflozin
200 mg and 400 mg versus placebo administered qd as an erapy in adults with TADM who had
dy, the total duration of exposure to study
drug was up to 52 weeks. A key design feature for studies 309 and 310 was insulin optimization prior to

inadequate glycaemic control with insulin therapy. For e

initiation of treatment with sotagliflozin. Study 309 ded 793 patients and study 310 included 782
patients.

Study 312 was a Phase 3, multicenter, ra zed, double-blind, placebo-controlled, parallel-group
study to evaluate the net benefit (defi he proportion of patients with A1C <7.0% and no episode

of SH and no episode of DKA from r,
administered qd as an adjunct t

ization to Week 24) of sotagliflozin 400 mg versus placebo
n in patients with T1DM. This study did not utilize insulin
not confined to any specific insulin regimen. The total duration of study

optimization, and treatmentQ
participation was up to 3 . The study included 1405 patients.

%e

3.2. Favourabl cts

placebo with ards to the primary endpoint - change in HbAlc from baseline. The treatment difference
for sotagli in 200 mg vs placebo was -0.36% and -0.37% (p<0.001) and -0.41% and -0.35%

(p< or the 400 mg dose in studies 309 and 310 respectively. Pooling of data from these studies did
not chapge the outcome (-0.41% and -0.43% for 200 mg and 400 mg respectively). In both studies,

The primary Q@ ,%Gﬂa for studies 309 and 310 was met as sotagliflozin was shown to be superior to
"

there was virtually no change from baseline HbAlc in the placebo treated groups at week 24. In study
312, where change in HbAlc was a secondary endpoint and insulin treatment was not optimised, the
change in HbAlc was larger in both the sotagliflozin and the placebo groups compared to studies
309/310. The treatment difference vs placebo was however comparable (-0.46%; p<0.001).

The proportion of patients achieving HbAlc <7.0% with no SH or DKA (net benefit) was the primary

endpoint in study 312. The study met its primary endpoint as the net benefit difference vs placebo was
13.4% (95% Cl1 9.12, 17.67) which was statistically significant. The main contributing component was the
proportion of patients achieving HbAlc <7.0% (29.6% vs 15.8% for 400 mg and placebo, respectively).
In studies 309 and 310, the net benefit difference vs placebo was 12% (95% CI 4.28, 19.36) and 16%

Assessment report
EMA/178275/2019 Page 113/125



(95% CI 9.17, 23.43) for sotagliflozin 200 mg and 22% (95% CI 14.10, 29.64) and 17% (95% CI 10.06,
24.35) for sotagliflozin 400 mg. Again the main contributing component was the proportion of patients
achieving HbAlc <7.0% (36.9% and 33.3% in the 200 mg group, 46.9% and 33.8% in the 400 mg group
vs 22.8% and 15.1% placebo, study 309 and 310 respectively).

When the net benefit was analysed by its components (HbAlc < 7.0% without SH or DKA), the findings
were consistently in favour of sotagliflozin treatment. Generally higher proportions were observed with
the higher dose. All outcomes were statistically significant.

PPG was only evaluated in the CGM substudy which included 278 patients from studies 309 and 310. Both
doses of sotagliflozin resulted in a decrease in PPG. The treatment difference vs placebo was statistically
significant: -35 mg/dL (95%CI -58.1, -11.4) for the 200 mg dose and -41 mg/dL (95%¢CI - %&
for the 400 mg dose. The findings were consistent with the data from the phase 2 progr Et

tically

At Week 24, across the three studies, the LS mean difference from placebo in FPG wa:

significant for all sotagliflozin groups, ranging from -9.8 to -25.7 mg/dL (p <0.001 f roups with the
exception of sotagliflozin 200 mg in study 309 [p = 0.036]). Q
A large proportion of subjects (>70%) included in the studies were overwei \ﬁ all studies, the initial

insulin optimising/run-in period was associated with a weight increase in eatment groups, ranging
from 0.3 kg to 0.95 kg with the largest increase observed in studies 309 and 310. At week 24, the
treatment difference versus placebo was -2.35 (study 309) and -1. X (study 310) with sotagliflozin
200 mg; it was -3.45 (study 309) and -2.58 kg (study 310) wit gliflozin 400 mg (all p <0.001). In
study 312, the treatment difference vs placebo was -2.98 kg ( .001). The DEXA substudy showed that
the decrease in body weight was largely due to a loss o@his is in line with findings for other
SGLT2-inhibitors.

Change in bolus insulin dose was a secondary end&] all three studies. In all studies the bolus insulin
dose increased in the placebo treated groups’((?{ to +6.6%). The change from baseline in the
sotagliflozin treated groups ranged from -2. =10.4% with a LS mean difference from placebo ranging
from -5.7 to -16.4%. All comparisons ysl bo, except for the 200 mg group in study 309, were
statistically significant (p<0.001). The@nge in basal insulin dose and total insulin dose was also
assessed in all three studies. The rn for the basal insulin dose was similar to that observed for the
bolus doses but the percent were smaller than for the bolus doses. In the placebo groups, a LS
mean increase in the total 'nﬁdose at week 24 ranging from +0.6 to +2.9% was observed whereas the
LS mean decrease in to%\wlin dose observed in the sotagliflozin treated groups ranged from — 4.3 to
-8.9%.

<
Sotagliflozin trea@l resulted in a modest placebo-adjusted decrease in SBP of -2 mmHg (95%CIl -3.2,
-0.7) in the \ group and -3.5 mmHg (95%CI -4.7, -2.3) in the 400 mg group, pooled data. There
was no ap difference in the treatment effect in the overall population compared to patients with
SBP >1 Hg whereas a slightly larger reduction was observed in patients with SBP 2140 mmHg.

The aimof the CGM substudy was to investigate the effect of sotagliflozin on blood glucose variability. The
data showed an increase in the time spent in the desired blood glucose range (70-180 mg/dL) from
52.2% to 57.8% with sotagliflozin 200 mg and from 50.7% to 64.2% with sotagliflozin 400 mg, whereas
no relevant change was observed for placebo. The difference vs placebo was statistically significant for
the 200 mg group (5.3%, 95%CI 0.64, 10.06) and the 400 mg group (11.7%, 95%CI 7.14, 16.28). The
difference was explained by a decrease in the time spent in the hyperglycaemic blood glucose range;

whereas the time spent in the hypoglycaemic blood glucose range remained unchanged.

Patient related outcomes were assessed using the DTSQs and DDS2 scores. The DTSQs scores (range O
to 36) indicated a higher satisfaction with sotagliflozin compared to placebo as reflected by a statistically

significant increase in the score (+1.7 and +2.5 for sotagliflozin 200 mg and 400 mg respectively, all p
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<0.001) as well as a higher proportion of patients reporting a change in score of 3 or more (54% and 52
% for sotagliflozin vs 28% for placebo). The DDS2 scores (range O to 6) indicated less distress with
sotagliflozin treatment compared to placebo with a treatment difference vs placebo ranging from -0.3 (p
= 0.025) to -0.8 (p <0.001) across the sotagliflozin groups.

One-year exploratory efficacy data was provided from studies 309 and 310. At 52 weeks there was still a
modest but statistically significant treatment difference between placebo and sotagliflozin of

about -0.25% for the 200 mg dose and -0.3% for the 400 mg dose. Net benefit had decreased somewhat
at week 52, now ranging from 7.2 to 13.4% as compared to 12 to 22% at week 24. This was mainly due
to a lower proportion of patients achieving HbAlc <7.0%. The body weight slightly increased up to week
52 in the placebo treated groups, whereas body weight remained stable and reduced in all sotagliflozin
treated groups after week 24 and up to week 52. No apparent change in the effect on total f was
observed. The insulin doses remained essentially unchanged after week 24. Patient regor% tcomes
measuring diabetes distress remained in favour of sotagliflozin. &\

Pooled subgroup analyses from studies 309/310 were provided for the two doses g and 400 mg
(ES1 pool) as well as for the ES2 pool (all patients treated with sotagliflozin 4% . The analyses
showed consistent findings for all demographic and baseline characteristics with regards to the
change from baseline in HbAlc, except for patients with eGFR <60 where@. 5%ClI included zero in all
three analyses. The number of patients were few, thus the 95%CI wefe wide. The subgroup analysis
indicates that the effect on HbAlc is attenuated in patients with eG 0 mL/min/1.73 m? (-0.28% for
the 200 mg dose and -0.21% for the 400 mg dose) but the dat@ncertain due to the low number of
subjects (47) included in the analysis. The SmPC recommenQa

patients with eGFR <60 mL/min/1.73 m?, although tre may be maintained until eGFR falls to 45
mL/min/1.73 m2.

reatment should not be initiated in

Notably, no patients aged 75 years or above weng;ded in the subgroup analyses.

made; instead both doses were compared cebo. Numerically there was a consistent treatment

difference between the two doses in fb f the 400 mg dose although the treatment difference with

regards to HbAlc was very small. the individual response into account, a dose increase could be

beneficial in some patients,w in overweight patients without increased ketosis and in need of
nt

No direct comparison between the doses invs ted in studies 309 and 310 (200 mg and 400 mg) was

further intensification of tre

3.3. Uncertaintie@i limitations about favourable effects

<
The outcome on t@% Phase 3 studies showed consistent results in spite of the differences in study

design betwe \ es 309/310 and study 312. Thus there are no important uncertainties with regards

to the favo effects in the overall population.
No spe inical studies have been conducted in special populations. The number of older subjects
inclu the studies was low. The SmPC includes recommendations not to initiate treatment in patients

above the age of 75 which is considered adequate and sufficient.

The clinical data in patients with impaired renal function is scarce. It is postulated that effect is maintained
also in renally impaired patients due to the combined effect of the SGLT1 and SGLT2 inhibition. The data
provided is however not sufficient to clarify how much of the effect is mediated by the SGLT1 inhibition.

Data from the DCCT trial has shown that a decrease in HbAlc is correlated with a decrease in mortality in
patients with TLDM. However the long-term effect of stabilised blood glucose levels is less well
documented, thus the clinical significance of the decrease in the glucose variability observed in the
studies is uncertain.
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3.4. Unfavourable effects

For the safety evaluation, results of the phase 2 and 3 studies from T1DM subjects were pooled.

The primary safety pool (SAF-1) includes two 52 weeks phase 3 studies conducted in T1DM subjects
treated in the same way, i.e. with insulin optimization and committee oversight of insulin dosing. The
broad safety pool (SAF-3) includes T1DM subjects from both phase 2 and 3 studies (the two 52 weeks
studies in SAF-1 and a world-wide 24 weeks phase 3 study of sotagliflozin 400 mg vs placebo in T1DM
subjects with insulin therapy that was not optimized). SAF-3 represents the largest pool of data from
T1DM subjects.

In total, 1,915 T1DM subjects (1,290 PY) were treated with sotagliflozin with 1,444 subjects (73%)
treated for at least 24 weeks and 668 subjects (64%) treated for at least 52 weeks. @

The incidence of diabetic ketoacidosis was dose-dependently increased for sotagliflozine | 1, the

exposure-adjusted incidence rate (EAIR) was 3.12, 4.19 and 0.21 subjects per 100 PY 42.9%, 3.8% and

0.2%) for sotagliflozin 200 mg, sotagliflozin 400 mg and placebo. In SAF-3, the EAI@S 3.07 and 5.29

per 100 PY for sotagliflozin 200 mg and 400 mg, respectively, compared to O. Q\loo PY for placebo.

The incidence of DKA increased over time for sotagliflozin as compared to p a& in a clearly

dose-dependent manner. In SAF-1, the cumulative incidence of DKA at we, as approximately 2.8%

and 4.1% for sotagliflozin 200 mg and 400 mg sotagliflozin comparedgo 0%2% for placebo. The Kaplan
c&/ed a more pronounced

ith earlier TTO with 400 mg

2 where no insulin optimization

Meier plot of the cumulative incidence of adjudicated DKA in SAF-3
differentiation between the 200 mg and 400 mg dose of sotaglifio2i
compared to the SAF-1 plot. This may reflect the data from
occurred prior to randomization. Mean time to onset of

days) than in sotagliflozin 200 mg (208 days); although& ta
suggests a shorter TTO with sotagliflozin 400 mg co@red to sotagliflozin 200 mg.

shorter in sotagliflozin 400 mg (159
ndard deviation was broad the difference

The incidence of documented hypoglycaemia SQ% in all treatment groups. The event rate was 81,
84 and 96 events per PY and the incidence @f"s re hypoglycaemia was 5.7%, 4.4% and 7.4%,
respectively, for sotagliflozin 200 mg, o@ zin 400 mg and placebo. In the Kaplan-Meier plot of the
cumulative incidence of severe hypogl ia, the sotagliflozin curves became less steep over time and
provided a separation from placebc@ about 24 weeks of treatment.

Events of volume depletion réported more frequently with sotagliflozin (200 mg: 2.7%; 400 mg:
1.1%) than with placebo (4.096). In SAF-3, subjects =65 years of age (n=209) had a higher incidence of
volume depletion for so \ozin 200 mg and 400 mg relative to placebo and subjects with eGFR <60
mL/min/1.73 m? (= ad a higher incidence of volume depletion for sotagliflozin 400 mg versus
placebo.

There was al Xased risk of genital infections in sotagliflozin-treated subjects relative placebo. Both
female (1 d 17% vs 4.7%) and male (3.0% and 6.3% vs 1.1%) genital infections were increased
placebo. Most of the events were mild to moderate in intensity.

The incldence of urinary tract infections in female subjects was increased and similar in subjects treated
with sotagliflozin 200 mg (12%) and placebo (11%) compared to sotagliflozin 400 mg (7.0%); however,
the incidence of UTI in male subjects was dose-dependently increased in the sotagliflozin 200 mg and 400
mg group (2.3% and 4.0%, respectively) as compared to placebo (1.8%).

The incidence of diarrhoea was increased in the sotagliflozin 200 mg and 400 mg group (6.5% and 8.8%,
respectively) as compared to placebo (5.1%). Most of the events were mild or moderate in intensity.

Treatment with sotagliflozin was associated with a decrease in eGFR in the sotagliflozin 200 mg and 400
mg groups (-4.0% and -4.3%) compared to placebo (-1.3%) that that did return towards baseline at
week 52. Also in subjects with moderate and mild renal impairment, the eGFR returned towards baseline
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at week 52, however; subjects with eGFR <60 mL/min/1.73 m? made up for a small number in SAF-1
(n=71), wherefore difficult to draw any firm conclusions in this subgroup. The incidence of renal-related
events was similar across the sotagliflozin groups (1.5% and 1.3%) and placebo (1.5%).

The incidence of fractures through 52 weeks of treatment was similar across the groups: 2.9%, 1.9% and
3.4% for sotagliflozin 200 mg, sotagliflozin 400 mg and placebo. A statistically significant reduction in
‘lumbar spine’ bone mineral density was observed at week 52 for sotagliflozin 200 mg [LS Mean difference
from placebo -1.27% (-2.51%, -0.03%), p=0.044] and sotagliflozin 400 mg [LS Mean difference from
placebo -2.53% (-3.79%, -1.28%), p<0.001] and in ‘total hip’ BMD for sotagliflozin 400 mg [LS Mean
difference from placebo -1.18% (-2.07%, -1.28%), p=0.009]. There was a dose-dependent increase
from baseline to week 52 in the bone resorption marker, CTX, for sotagliflozin 200 mg and 400 18%
and 32%) relative to placebo (1.2%) and a non-dose-dependent increase in the bone format'@ rker,
P1NP (8.7% and 3.4% vs. -4.9% for sotagliflozin 200 mg and 400 mg vs. placebo). %

Subgroups &\

In subgroup analyses in the SAF-3 pool, there was rather limited data for subj years of age and
subjects with eGFR <60 mL/min/1.73 m? to draw any firm conclusions. &,

In subjects =65 years of age (n=209), there was an increased risk of eve@e ated to volume depletion
for sotagliflozin (102 and 38 EAIR per 1000 PY for sotagliflozin 200 and 400 mg, respectively)

compared to placebo (zero events). @

In subjects with eGFR 60 to <90mL/min/1.73 m? (n=1,492), %ence of events of volume depletion
was higher for sotagliflozin (28 and 24 subjects per 1000 sotagliflozin 200 mg and 400 mg)
compared to placebo (8.3 subjects per 1000 PY). In sub ith eGFR <60 mL/min/1.73 m? (n=146),
the incidence of volume depletion was 111 subjects 000 PY for sotagliflozin 400 mg and O events for
sotagliflozin 200 mg and placebo, respectively.. lozin should not be initiated in subjects with
moderate renal impairment (eGFR <60 mL/ , a8 advised in the SmPC.

3.5. Uncertainties and limitat about unfavourable effects
ht

Overall, there is rather limited dat he clinical studies in subjects =65 years (n=265) and very
limited data in subjects 275Q 18) Accordingly, the SmPC advises that initiation of sotagliflozin
y

treatment in patients above ears of age is not recommended.

The major safety concer; tagliflozin is the increased and dose-dependent risk of DKA. The incidence
of DKA increased qy for sotagliflozin as compared to placebo in a clearly dose-dependent manner.
In SAF-1, the c‘u x incidence of DKA at week 52 was approximately 2.8% and 4.1% for sotagliflozin
200 mg and sotagliflozin compared to 0.2% for placebo.

ors/contributing factors associated with an event of a positively adjudicated DKA were
ever, the analyses of potential risk factors of DKA were associated with uncertainties due to

subjects with high BHB levels at baseline or greater increase in BHB levels, subjects who had their insulin
dose decreased by more than 20% and subjects who were CSll-users, were at higher risk to develop DKA.
This has been reflected in the proposed product information. In 19% (7/35) of the cases, no cause (no
contributing factor/ risk factor) for the DKA event could be identified.

The applicant has proposed risk minimisation measures in order to mitigate the risk of DKA which includes
education of health care professionals and patients about self-monitoring of ketones, situations at-risk to
allow for early diagnosis of ketonaemia or ketonuria and how to manage potential ketosis and

maintenance of optimal insulin therapy. Detailed recommendations are provided in the SmPC and in the
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proposed educational materials. These recommendations are considered adequate in order to mitigate

the risk, based on the knowledge on DKA in general and on the experience from the clinical trials.

3.6. Effects Table

Effect Short

Description

Favourable Effects

Unit

Treatment

Table 29 Effects Table for Zynquista in the treatment of T1DM.

Control

Uncertainties/
Strength of
evidence

Refere
nces

ol

HbAlc Change from
baseline at
week 24
Net Proportion of
benefit patients with
Al1C <7.0%
and no SH and
no DKA at
week 24
Bolus Change from
insulin baseline at
dose week 24
. Qa
o CD
Body e from
weight eline at
eek 24

%

kg

Placebo

-0.07
-0.02

-0.33

Placebo Qp
21.6
15.1 Q

15.2

Placebo

+3.9
+5.9

+6.6

Placebo

+0.78
+0.17

+0.77

Difference (95%Cl)

(.&0.54, -0.38)

ifference (95%Cl)
11.8 (4.28, 19.36)

16.3 (9.17, 23.43)

21.9 (14.10, 29.64)
17.2 (10.06, 24.35)

13.4 (9.12, 17.67)

Difference (95%Cl)

-5.7 (-12.82, 1.42)
-12.9 (-20.50, -5.38)

-12.7 (-19.79, -5.55)
-16.4 (-23.90, -8.83)

-12.3 (-18.17, -6.48)

Difference (95%Cl)

-2.35 (-2.85, -1.85)
-1.98 (-2.53, -1.44)

-3.45 (-3.95,
-2.58 (-3.12,

-2.94)
-2.04)

-2.98 (-3.31, -2.66)

Qe

-0.36 (-0.45, -0.27
-0.37 (-0.48, -0(

309 and
310

Study
312

Study
309 and
310

Study
312

Study
309 and
310

Study
312

Study
309 and
310

Study
312
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Effect Short

Description

Treatment Control

Uncertainties/
Strength of
evidence

Refere
nces

Glucose Percent time % 200 mg Placebo Difference (95%Cl) CGM
variability spent inside 57.8 51.6 5.3 (0.64, 10.06) sub-stu
target range P = 0.026 dy
(70-180 mg/d 400 mg
L) 64.2 11.7 (7.14, 16.28)
p <0.001
Systolic Changes from mmHg 200 mg Placebo Difference (95%Cl) Study
blood baseline at -2.6 +0.6 -3.5 (-5.2, -1.8) 309 and
pressure week 12 -2.2 -1.8 -0.4 (-2.2, 1.3)
400 mg @
-3.3 -4.2 (-5.9, 24).%
-4.8 -2.8 (-4.6, -1.1
400 mg O Study
2.21 +0.5 3.8 (-4@) 312
DTSQs, Change in % 200 mg Placebo 0 Study
responder score of 3 or 54, 41 28, 29 p @5, all 309 and
more omparisons 310
400 mg @
52, 43 Q
Unfavourable Effects Q
N
Diabetic Number of n (%) 200 mg: 1@) SAF-1
keto- subjects with 15 (2.9%)
acidosis definite DKA O
400 mg Q
20 (3.
Diabetic Exposure-adj EAIR 0.21 Rate of DKA in T1DM SAF-1
keto- usted (n/ subjects per reported in the
acidosis incidence rate 100 jects per 100 PY literature to be 2
(subjects per PY) 0100 PY subjects per 100 PY
100 K (or 3%)
patient-years) Q 400 mqg:
4.19
subjects per
100 PY
Diabetic Num \Q n 200 mg: 6 SAF-3
keto- W|th 15
acidosis ‘@, ite DKA
0 400 mq:
42
Diabeti Exposure-adj EAIR 200 mg: 0.76 Rate of DKA in T1DM SAF-3
keto- usted (n/ 3.07 subjects per  reported in the
acidosis incidence rate 100 subjects per 100 PY literature to be 2
(subjects per PY) 100 PY subjects per 100 PY
100 (or 3%)
patient-years) 400 mg:
5.29
subjects per
100 PY
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Effect

Severe

hypo-
glycaemia

Volume
depletion

Urinary
tract
infections

Genital
mycotic
infections

Short

Description

Subjects with
at least 1
event

Incidence of
volume
depletion

Incidence of
urinary tract
infections

Incidence of
genital
mycotic
infections

n (%)

%

%

%

Treatment

200 maq:

30 (5.7%)

400 mg:
23 (4.4%)

200 mqg:
2.7%

400 mqg:
1.1%

200 mqg:
7.1%

400 mqg:
5.5%
Female
genital
infections

Uncertainties/
Strength of
evidence

Control

39 (7.4%)

1.0%
6.1%

Female

genital
infections @

4.7%

Refere
nces

SAF-1

SAF-1

SAF-1

200 mag:

15% é
400 mg: g
17% Q

Male genital M}Qnital

infections fections

200 mqg: '1%
3.0% Q

S
§
0

3.7. Benefit-risk assess nd discussion

3.7.1. Importance O‘Q&urable and unfavourable effects

T1DM is characterised \Ain deficiency due to destruction of the insulin-producing cells. Insulin
treatment aims at iIsing blood glucose levels in order to avoid acute symptoms of hyperglycaemia
and to minimisg t@ k of long-term microvascular and macrovascular complications. Optimal treatment
requires that % ient monitors blood glucose levels and makes insulin dose adjustments on a daily

basis. Thu anagement of T1DM has a large impact on the patient’s daily life. Currently only insulin
is appr r the treatment of T1DM in the EU. In spite of improvements in insulins, methods of
admi ion and monitoring of blood glucose, normalisation of glucose levels is difficult, and the

treatment is associated with hypo- and hyperglycaemia as well as weight increase. Thus, there is a need
for new therapies as an adjunct to insulin therapy, in order to alleviate the negative effects of insulin
treatment in order to reach treatment targets. In addition, treatment of patients with T1DM carries an
inherent risk of DKA since interruption of treatment or an excessive increase in insulin need will result in
the development of DKA.

The data provided with this application show that sotagliflozin, when added to insulin, consistently
reduced HbA1c by about 0.4% from a relatively low baseline HbAlc of 7.6-7.7%. This was achieved with
a reduction of the risk of severe hypoglycaemia compared to placebo. Sotagliflozin was also shown to
reduce glucose variability as indicated by a significant increase in time spent in the desired blood glucose
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range. Although the clinical significance of time spent in range is not strongly established, the applicant
refers to a recent analysis of DCCT data which shows that there is an association between time in range
and the development of microvascular complications. Sotagliflozin also had consistent and clinically
relevant effects on the CV risk factors body weight and SBP. In addition, patients treated with sotagliflozin
reported a significant improvement in treatment satisfaction and distress due to the disease. Notably,
these patient-related outcomes were observed in spite of the increased ketone monitoring used in the
trials in order to reduce the risk of DKA. Thus, the effect of sotagliflozin is considered to be of clear clinical
relevance.

The effect in different subgroups was comparable to that of the total population. The unmet need in
patients with overweight/obesity is however very different compared to patients with normal w;,

considering that the alternative treatment, i.e. increase of insulin dose, will lead to additional gain
which subsequently may increase the risk of cardiovascular disease. Therefore, the expe nefit in

clinical practice is higher in overweight/obese patients compared to the total T1DM po. n.

glycaemic control; however, a more pronounced effect on body weight was o with the higher

dose, especially in obese subjects. There is a trend towards a better effect e in range and blood

There were no apparent differences between the two doses investigated with r%cg the effect on
e

pressure and the reduction of severe hypoglycaemias was more pronoun ith the 400 mg dose.
Taking the individual response into account, a dose increase could be Beneficial in some patients and the
higher dose is therefore considered justified. @

The safety profile of sotagliflozin is in general as expected an istent with other SGLT2 inhibitors
regarding the increased risk of volume depletion, genital i ions and UTI. Inhibition of SGLT1 by
sotagliflozin delays and reduces glucose absorption in the mal intestine, which can lead to diarrhoea.

There are limitations in both safety and efficacy d Iderly patients (>75 years of age) and patients
with moderate renal impairment (eGFR <60 mL/mi .73 m?). Initiation of sotagliflozin treatment in
subjects above 75 years of age is not recom %d. Sotagliflozin should not be initiated in subjects with

moderate renal impairment (eGFR <60 m

In 2015, an Art 20 referral procedure GLT2-inhibitors and DKA (EMA/PRAC/50218/2016) was
initiated due to an increased rep @of DKA in T2DM patients. The data available at the time of the
procedure was not sufficien &Iude whether SGLT2-inhibitors increased the risk of DKA. However,
based on the knowledge ;Qhe pharmacodynamic effect of SGLT2-inhibition, it is plausible that
treatment with SGLT2-inhi rs could promote DKA development.

The data presented Q is application indeed show that, in spite of the precautionary measures taken,
there was a cons@n e increase in the risk of DKA compared to placebo in T1DM patients. This lends
support to a romoting effect of sotagliflozin on the development of DKA. The increased risk is of
concern, c ring that DKA is a condition which is potentially life-threatening that require

hospital .

Possible risk factors/contributing factors associated with an event of a positively adjudicated DKA was
analysed. However, the analyses of potential risk factors of DKA are associated with uncertainties due to
low number of events. However, the subgroup analyses indicated that subjects with previous DKA,
subjects with high BHB levels at baseline or greater increase in BHB levels, subjects who had their insulin
dose decreased with more than 20% and subjects who were CSll-users, were at higher risk to develop
DKA. This has been reflected in the proposed product information.

The applicant has proposed risk minimisation measures in order to mitigate the risk of DKA which include
education of health care professionals and patients about self-monitoring of ketones, situations at-risk to
allow for early diagnosis of ketonaemia or ketonuria and how to manage potential ketosis and

maintenance of optimal insulin therapy. Detailed recommendations are provided in the SmPC and in the
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proposed educational materials. These recommendations are considered adequate in order to mitigate
the risk, based on the knowledge on DKA in general and on the experience from the clinical trials.

However, as the risk of DKA may not be totally abolished, the benefit risk balance in the initially proposed
target population, i.e. all patients with T1DM, is considered negative.

However, overweight patients (BMI =27 kg/m?) with T1IDM and inadequate glycaemic control is a
population with an unmet medical need since currently the only treatment option is intensified insulin
treatment, known to result in further increases in body weight. In addition to the blood glucose lowering
effect, the weight reduction and the reduction of SBP are of greatest importance in patients with high BMI.
Furthermore, patients with higher BMI have a higher insulin need and as indicated by the data,shigher
insulin doses decrease the risk of DKA. Therefore, the benefits are considered to outweigh the é in
patients with BMI =27 kg/m? who have failed to achieve desired glycaemic control despite % I insulin

therapy. &\
‘0

The target population is restricted to patients with a BMI >27 kg/m?. In thlwxatlon the benefit risk

balance is positive. %

3.7.3. Additional considerations on the benefit-ri@‘balance

3.7.2. Balance of benefits and risks

An AHEG meeting was held 21 November 2018, see section g)iscussion on clinical safety).

A PASS study (category 1) is planned. This is a non- |nt onal study to evaluate the risk of DKA of
sotagliflozin in patients with type 1 diabetes mellitus ) in a real-world setting. The objective is to
patients in real life as compared to non-SGLTi

treated patients to determine effectiveness of ad

evaluate the incidence of DKA with sotagliflozin
%al risk-minimisation measures for DKA in the post

approval setting. O
3.8. Conclusions 60
The overall B/R of Zynquista is p(@
4. Recomme& ions

<

Outcome i‘/‘\()\

Based on P review of data on quality, safety and efficacy, the CHMP considers by consensus that

the benkefi k balance of Zynquista is favourable in the following indication:

Zynquista is indicated as an adjunct to insulin therapy to improve glycaemic control in adults with type 1
diabetes mellitus with a Body Mass Index (BMI) = 27 kg/m2, who have failed to achieve adequate

glycaemic control despite optimal insulin therapy.

The CHMP therefore recommends the granting of the marketing authorisation subject to the following
conditions:
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Conditions or restrictions regarding supply and use

Medicinal product subject to restricted medical prescription .

Other conditions and requirements of the marketing authorisation
Periodic Safety Update Reports

The requirements for submission of periodic safety update reports for this medicinal product are set out
in the list of Union reference dates (EURD list) provided for under Article 107¢c(7) of Directive 2001/83/EC
and any subsequent updates published on the European medicines web-portal.

The marketing authorisation holder shall submit the first periodic safety update report for oduct
within 6 months following authorisation. ’\

Conditions or restrictions with regard to the safe and effectj Qse of the
medicinal product

Risk Management Plan (RMP) %0

The MAH shall perform the required pharmacovigilance activities an '&rventions detailed in the agreed
RMP presented in Module 1.8.2 of the marketing authorisation a greed subsequent updates of the

RMP. \OQ

An updated RMP should be submitted:
® At the request of the European Medicines y,

® \Whenever the risk management sysiiem odified, especially as the result of new information
being received that may lead to a sj icant change to the benefit/risk profile or as the result of

an important (pharmacovigilan% k minimisation) milestone being reached.
Additional risk minimisation m S

Prior to launch of Zynquista g lozin), as an adjunct to insulin therapy to improve glycaemic control
in adults with type 1 diabﬁfO sellitus with a Body Mass Index (BMI) = 27 kg/m?, who have failed to

achieve adequate glyca ntrol despite optimal insulin therapy, in each Member State, the Marketing
Authorisation Holdgr@must agree the content and format of educational materials for sotagliflozin,

including commu N n media, distribution modalities, and any other aspects of the programme, with
>
the National &Qnt Authority.

The educ aterials are aimed at providing guidance on how to manage risk of diabetic ketoacidosis
(DKA) i ents with type 1 diabetes.

The M shall ensure that in each Member State where sotagliflozin is marketed, all healthcare
professionals and patients/carers who are expected to prescribe, dispense or use the product have access
to:

e Guide for Health Care Professionals including a prescriber’s checklist
e Patient’s/Carer’s Guide
e Patient Alert Card

The guide for healthcare professionals including the prescriber’s checklist should contain the following key
elements:
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e Sotagliflozin is not a substitute for insulin (and does not alter insulin-sensitivity).

e The risk of DKA is increased with sotagliflozin treatment.

o If treated with sotagliflozin, glucose levels will not adequately reflect insulin needs, and DKA may
occur in patients treated with sotagliflozin even if blood glucose levels are below 14 mmol/l (250
mg/dl). Therefore, glucose monitoring must be supplemented by ketone monitoring.

e Patients with euglycaemic DKA may need glucose in addition to standard of care for DKA and
sotagliflozin should be discontinued if DKA occurs.

¢ Guidance to the physician for assessing whether the patient is eligible for sotagliflozin prescription,
e.g. patient selection criteria including adherence to insulin treatment and insulin thresholds,
patient’s beta-hydroxybutyrate (BHB) < 0.6 mmol/L or urine ketones < 1+, BMI > 27 kg/m?, absence
of DKA risk factors.

e Guidance to the physician for assessing whether the patient is prepared and engaged to perform
self-ketone testing before and during therapy.

¢ Summary of the recommendations for patients, particularly regarding blood ketone measu@nt

and managing sick days.

e For pump users: restrict sotagliflozin prescription to patients experienced in pump us mon
trouble-shooting strategies when interruptions of insulin delivery via pump occur i & of pump
failure.

e Counsel the patient and evaluate their adherence to ketone monitoring while @ishing their
baseline ketone level 1 to 2 weeks before treatment initiation and ensure lent
0 Has received education/training in ketone testing and interpreting/acti on test results
o Is willing/able to perform ketone testing as prescribed
o Is adequately informed about managing sick days Q.

e Ensure the patient is on optimal insulin therapy prior to initiation @f sotdgliflozin treatment.

e Sotagliflozin treatment should be temporarily stopped before s | procedures or in case of

hospitalisation for acute serious illness.
e If addition of sotagliflozin leads to marked reduction of insu%ed, discontinuation of sotagliflozin
should be considered to avoid high risk of DKA.

The patient’s/carer’s guide should contain the foIIowrog elements:

e Sotagliflozin is not a substitute for insulin. ?

e DKA may occur in patients treated with so\%f zin even if blood glucose levels are below 14 mmol/I
(250 mg/dl), i.e. an explanation of the t of euglycaemic DKA.

e Signs/symptoms of DKA - if not ade managed DKA can be severe and fatal.

e How to measure ketones, how to i the results and what to do in case of hyperketonaemia/DKA
(contact HCP immediately if BHB mmol/L with symptoms or if BHB > 1.5 mmol/L with or without

symptoms).
e Insulin dose reduction dupi <Se ment should only be done when needed to prevent hypoglycaemia
and should be done cau ly to avoid ketosis and DKA.
c

e Do not start caloric ra{i tien or carbohydrate restriction while treated with sotagliflozin.

The patient alert c@uld contain the following key elements:

<
e The patieht‘alest card should be presented to any HCP consulted.

r in patients treated with sotagliflozin even if blood glucose levels are below 14 mmol/I

ptoms of DKA.

with euglycaemic DKA should receive glucose, insulin and fluids for DKA, sotagliflozin should

iscontinued.

e Sotagliflozin should be temporarily stopped before surgical procedures or hospitalisation for acute
serious illness.

e Contact details of the sotagliflozin prescriber’ and ‘Name of patient’.

Obligation to conduct post-authorisation measures:

The MAH shall complete, within the stated timeframe, the below measures:

Description Due date
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Description Due date

Non-interventional PASS: In order to estimate the incidence of DKA in T1DM 31/12/2024
sotagliflozin treated patients to assess the effectiveness of the risk minimisation
measures implemented in Europe, the MAH should conduct and submit the results
from an observational cohort study using existing data sources in European countries
where sotagliflozin will be launched for T1DM.

Conditions or restrictions with regard to the safe and effective use of the
medicinal product to be implemented by the Member States

Not applicable. 6

These conditions fully reflect the advice received from the PRAC. @
D

New Active Substance Status \

Based on the CHMP review of the available data, the CHMP considers that sotagliflozin is a new active

substance as it is not a constituent of a medicinal product previously authori hin the European

Union. @

Assessment report
EMA/178275/2019 Page 125/125



	1.  Background information on the procedure
	1.1.  Submission of the dossier
	1.2.  Steps taken for the assessment of the product

	2.  Scientific discussion
	2.1.  Problem statement
	2.1.1.   Disease or condition
	2.1.2.  Epidemiology
	2.1.3.  Aetiology and pathogenesis
	2.1.4.  Management

	2.2.  Quality aspects
	2.2.1.  Introduction
	2.2.2.  Active substance

	General information
	Manufacture, characterisation and process controls
	The characterisation of the active substance and its impurities are in accordance with the EU guideline on chemistry of new active substances. Potential and actual impurities were well discussed with regards to their origin and characterised. The appl...
	The stereochemical purity of sotagliflozin has been demonstrated and is assured by an appropriate control strategy.

	Specification
	Stability
	2.2.3.  Finished Medicinal Product

	Description of the product and Pharmaceutical development
	Manufacture of the product and process controls
	Product specification
	Stability of the product
	Adventitious agents
	2.2.4.  Discussion on chemical, pharmaceutical and biological aspects
	2.2.5.  Conclusions on the chemical, pharmaceutical and biological aspects
	2.2.6.  Recommendation(s) for future quality development

	2.3.  Non-clinical aspects
	2.3.1.  Pharmacology
	2.3.2.  Pharmacokinetics
	2.3.3.  Toxicology
	2.3.4.  Ecotoxicity/environmental risk assessment
	2.3.5.  Discussion on non-clinical aspects
	2.3.6.  Conclusion on non-clinical aspects

	2.4.  Clinical aspects
	2.4.1.  Introduction
	2.4.2.  Pharmacokinetics
	2.4.3.  Pharmacodynamics
	Relationship between plasma concentration and effect
	2.4.4.  Discussion on clinical pharmacology
	2.4.5.  Conclusions on clinical pharmacology

	2.5.  Clinical efficacy
	2.5.1.  Dose response studies
	2.5.2.  Main studies
	Summary of main efficacy results

	Clinical studies in special populations
	Analysis performed across trials (pooled analyses)
	Supportive study
	2.5.3.  Discussion on clinical efficacy
	Design and conduct of clinical studies
	Efficacy data and additional analyses

	2.5.4.  Conclusions on clinical efficacy

	2.6.  Clinical safety
	Patient exposure
	Adverse events
	Serious adverse events and deaths
	Laboratory findings
	Safety in special populations
	Immunological events
	Safety related to drug-drug interactions and other interactions
	Discontinuation due to AEs
	2.6.1.  Discussion on clinical safety
	2.6.2.  Conclusions on clinical safety

	2.7.  Risk Management Plan
	2.8.  Pharmacovigilance
	2.9.  New Active Substance
	2.10.  Product information
	2.10.1.  User consultation
	2.10.2.  Quick Response (QR) code
	2.10.3.  Additional monitoring


	3.  Benefit-Risk Balance
	3.1.  Therapeutic Context
	3.1.1.  Disease or condition
	3.1.2.  Available therapies and unmet medical need
	3.1.3.  Main clinical studies

	3.2.  Favourable effects
	3.3.  Uncertainties and limitations about favourable effects
	3.4.  Unfavourable effects
	3.5.  Uncertainties and limitations about unfavourable effects
	3.6.  Effects Table
	3.7.  Benefit-risk assessment and discussion
	3.7.1.  Importance of favourable and unfavourable effects
	3.7.2.  Balance of benefits and risks
	3.7.3.  Additional considerations on the benefit-risk balance

	3.8.  Conclusions

	4.  Recommendations
	Periodic Safety Update Reports
	Risk Management Plan (RMP)
	Additional risk minimisation measures




