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Instructions for companies

This is the template for submission of evidence to the National Institute for Health and Care
Excellence (NICE) as part of the single technology appraisal (STA) process. Please note that the
information requirements for submissions are summarised in this template; full details of the
requirements for pharmaceuticals and devices are in the user guide.

This submission must not be longer than 150 pages, excluding appendices and the pages covered by
this template. If it is too long it will not be accepted.

Companies making evidence submissions to NICE should also refer to the NICE guide to the methods
of technology appraisal and the NICE guide to the processes of technology appraisal.

In this template any information that should be provided in an appendix is listed in a box.

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -
ID9790

© Advicenne (2021) All rights reserved Page 2 of 177



Abbreviation list

ACCP
ACE
AD
AE
ANCOVA
AR
AUC
BID
BMD
BMI
BMJ
CA
CHMP
o
CKD
CPRD
CRD
CRF
Ccs
CSR
CcT
dRTA
ECG
EMA
EU
FHS
GFR
Gl
GTS
HIV
HTA
ICER
IFU
IMP
ITT
LOQ
LS
LYG
MDRD
NCS
NICE
NORD
OLE
PbR
PP

Amorphous carbonated calcium phosphate
Angiotensin converting enzyme
Autosomal dominant

Adverse events

Analysis of covariance

Autosomal recessive

Area under curve

Bidaily

bone mineral density

Body mass index

British Medical Journal

Carbonic anhydrase

Committee for Human Medicinal Products
Confidence interval

Chronic kidney disease

Clinical Practice Research Datalink
Centre for Reviews and Dissemination
Chronic renal failure

Clinically significant

Clinical Study Report

computerised tomography

Distal renal tubular acidosis
electrocardiogram

European Medicines Agency
European Union

Facial hedonic scale

Glomerular filtration rate
Gastrointestinal

Growing Teratoma Syndrome

Human immunodeficiency virus
Health Technology Assessment
incremental cost-effectiveness ratio
Information for use

Investigational medical products
intention-to-treat

Limit of quantification

Least square

Life years gained

Modification of Diet in Renal Disease
Not clinically significant

National Institute for Health and Care Excellence
National Organisation for Rare Disorders
Open-label extension
Payment-by-results

Per Protocol
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PSS Personal and Social Services

QALY Quality-adjusted life year

QoL Quality of life

ROMK renal outer medullary potassium channel
SAE Serious adverse events

SD Standard deviation

SDS standard deviation score

SE Standard errors

SMC Scottish Medicines Consortium
SmPC Summary of product characteristics
SoC Standard of care

SP Study periods

STA Single technology appraisal

TEAE Treatment-emergent adverse events
VAS Visual analogue scale

WHO World Health Organisation
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B.1 Decision problem, description of ADV7103 and clinical care pathway

The submission covers the technology’s full marketing authorisation for this indication.

B.1.1 The decision

Table 1: The decision problem

problem

Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final NICE scope

Population People with distal renal tubular acidosis aged 1 People with distal renal tubular acidosis aged 1 Not applicable.
year and older year and older

Intervention Prolonged-release potassium citrate and Prolonged-release potassium citrate and potassium | Not applicable.
potassium bicarbonate (ADV7103) bicarbonate (ADV7103)

Comparator(s) Established clinical management without Established clinical management without Not applicable.
prolonged-release potassium citrate and prolonged-release potassium citrate and potassium
potassium bicarbonate (ADV7103), which may bicarbonate (ADV7103), which may include
include alkalinising treatments alone or in alkalinising treatments alone or in combination with
combination with one another one another

Outcomes The outcome measures to be considered The outcome measures to be considered include: Not applicable.

include:

* Bicarbonate level in the blood
* Potassium level in the blood

+ Calcium level in the urine

« Citrate level in the urine

* Renal function

» Measures of impaired growth
» Bone mineral density

« Adverse effects of treatment

* Health-related quality of life

* Bicarbonate level in the blood
» Potassium level in the blood
+ Calcium level in the urine

« Citrate level in the urine

* Renal function

» Measures of impaired growth
» Bone mineral density

« Adverse effects of treatment

* Health-related quality of life
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Economic analysis

The outcome measures to be considered
include:

* Bicarbonate level in the blood
* Potassium level in the blood

+ Calcium level in the urine

« Citrate level in the urine

* Renal function

» Measures of impaired growth
» Bone mineral density

» Adverse effects of treatment

* Health-related quality of life

The outcome measures to be considered include:

» Bicarbonate level in the blood
* Potassium level in the blood
+ Calcium level in the urine

« Citrate level in the urine

* Renal function

» Measures of impaired growth
» Bone mineral density

« Adverse effects of treatment

* Health-related quality of life

Not applicable.
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B.1.2 Description of the technology being appraised

ADV7103/SIBNAYAL® is a fixed-dose combination of two alkalising agents: potassium citrate and
potassium hydrogen bicarbonate. The aim of the therapy is to correct metabolic acidosis while
maintaining normal blood bicarbonate concentration (generally between 21 and 29 mEg/L, with some
adaptations according to the subset of age) to achieve blood pH normalisation (7.35<pH<7.45) and
serum potassium (between 3.5 and 5.5 mmol/L) control, as well as to correct other parameters related
to dRTA pathophysiology. Citrate provides an alkali load, corrects hypocitraturia and ensures
chelation of calcium in excess in urine, which may otherwise lead to nephrocalcinosis and
nephrolithiasis. Bicarbonate guarantees the prolonged alkali effect on blood pH. The potassium cation
allows hypokalaemia correction (1).

The pharmacological and clinical profile of ADV7103 has the potential to provide consistent and
efficacious effects, which translate into a clinical benefit for patients with dRTA (1).

ADV7103 is the first approved treatment for dRTA. It is innovative, patented and adapted for all ages.
dRTA is a debilitating orphan disease, with severe long-term consequences especially on patient’s
kidney and bones, and therefore growth for children, causing a substantial quality of life and cost
burden. dRTA can be life-threatening in some specific severe cases. Adequate metabolic control is
necessary to prevent severe and long-term renal and bone outcomes of dRTA. So far, there is no
efficacious treatment available to achieve the appropriate control necessary to optimally treat dRTA
patients. ADV7103 has demonstrated superiority versus current treatment on metabolic control with a
sustained efficacy, a good Gl tolerance and a high level of compliance. ™

Table 2: Technology being appraised

UK approved ADV7103 (SIBNAYAL®)
name and brand
name

Mechanism of ADV7103 is a fixed-dose combination of potassium citrate and potassium
action hydrogen carbonate (also known as potassium bicarbonate) as prolonged-
release granules.

The pharmacological properties of ADV7103 are directly linked to the capacity
of potassium citrate and potassium hydrogen carbonate to maintain electrolyte
balance. Both act as alkalising agents and buffer the metabolic acidosis.
ADV7103 provides a source of potassium to correct hypokalaemia. In addition,
citrate acts also as a calcium chelating agent.

Oral prolonged-release citrate granules are absorbed at a pH between 4.8 and
6.4 along the upper portion of the small intestine (duodenum, early part of
jejunum). Under these conditions, the intestinal absorption of citrate is rapid and
almost complete.

Oral prolonged-release bicarbonate granules are absorbed throughout the
gastrointestinal tract. Bicarbonate neutralises gastric acid with the production of
CO:zeliminated by the respiratory route. Bicarbonate not involved in that
reaction is rapidly absorbed by the intestinal mucosa.

The potassium ions are fully absorbed, irrespective of the amount consumed.
Most of the potassium absorption occurs in the small intestine, mainly through
passive diffusion.

The absorption of citrate and bicarbonate into different parts of the
gastrointestinal (Gl) tract allows the preparation of ADV7103 to achieve
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sustainable control of metabolic acidosis °

Marketing
authorisation/C
E mark status

Advicenne submitted a Marketing Authorisation Application to the European
Medicines Agency (EMA) in November 2019, with a positive Committee for
Medicinal Products for Human Use (CHMP) opinion recommending approval of
ADV7103 for treatment of dRTA received in mid-December 2020. EU market
authorisation was obtained 30th April 2021. Great Britain MA was received 1st
July 2021.

On 20 June 2017, orphan drug designation (ODD) (EU/3/17/1888) was granted
by the European Commission to Advicenne Pharma SA, France, for
tripotassium citrate monohydrate and potassium hydrogen carbonate (also
known as ADV7103) for the treatment of distal renal tubular acidosis. On 19"
March 2021, Advicenne decided to withdraw its application for the ODD as it
was informed by EMA that additional data would be needed to grant/confirm
ODD status.

On the 7th of June 2021 Advicenne decided to withdraw its application for the
Great Britain ODD as it was informed that additional data would be required.

To date, 70 patients have been/are treated with ADV7103 in the frame of an
early access program (EAP) approved by the local competent authorities,
mainly in the indication of dRTA, and only single cases of proximal RTA and
cystinuria, according to the available information. The distribution of the patients
per country, per indication and the date of the first EAP date of authorisation is
presented in Table 3.

Table 3: Availability of ADV7103 per country to date

Date of first T2 @
Country . Indication treated
authorisation .
patients 2
Spain December 2019 dRTA 5
France July 2018 dRT_/-\/pl;OleaI RTA and 55
cystinuria
Great Britain Early 2020 dRTA 1
Serbia ® May 2020 dRTA 1
Slovakia October 2018 dRTA 1
Sweden March 2018 dRTA 6
Denmark* unknown dRTA 1
Total 70

a: Patient treated means the treatment has been ordered and provided

b: Patient enrolled not yet treated

Indications and
any
restriction(s) as
described in the
summary of
product
characteristics
(SmPC)

ADV7103 is indicated for the treatment of distal renal tubular acidosis (dRTA) in
adults, adolescents and children aged one year and older.

Contraindications include those patients with renal impairment with glomerular
filtration rate (GFR) < 44 mL/min/1.73m?, and those with hyperkalaemia.
Another contraindication is hypersensitivity to the active substances or any
excipients, which include:

Granules: Hypromellose (E464), Microcrystalline cellulose (E460(i)), Glycerol
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dibehenate, Magnesium stearate (E470b), Silica colloidal anhydrous,
Magnesium oxide, heavy (E530)

Coating: Ethylcellulose (E462), Chlorophyliin (E140 (ii))

Technological agent: Talc.

Method of Pack size
administration

ADV7103 8 mEq prolonged-release granules: One sachet contains 282 mg of
and dosage

potassium citrate and 527 mg of potassium hydrogen carbonate. This
corresponds to 7.9 mEq of alkali (i.e., 2.6 mEq of citrate and 5.3 mEq of
hydrogen carbonate) and to 7.9 mEq of potassium (i.e. 308 mg of potassium).

ADV7103 24 mEq prolonged-release granules: One sachet contains 847 mg of
potassium citrate and 1,582 mg of potassium hydrogen carbonate. This
corresponds to 23.6 mEq of alkali (i.e. 7.8 mEq of citrate and 15.8 mEq of
hydrogen carbonate) and to 23.6 mEq of potassium (i.e. 924 mg of potassium)
5

A pack contains 60 sachets.

Figure 1: ADV7103 packaging: 8mEq

| sibnayal 8 meq
prolonged-release granules

carbonate |

P jum citrate | p yd
kalii citras / kalii hydrogenocarbonas

| Oral use. Do not chew b9
0C 0110000 13N |

| sibnayal 24 meq
prolonged-release granules
T ium citrate | po hydrogen
kalii citras / kalii hydrogenocarbonas

|_Oral use. Do not chew
0OZ°0L-100600 L3N

For oral use.
The total daily dose is administered twice daily, typically twelve hours apart.
ADV7103 must be taken orally, swallowed with a large glass of water.

The full dose of granules per intake can be swallowed in several smaller
portions, if necessary, but the content of each sachet must be entirely taken.

Doses should be taken preferably during meals.
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For patients who are unable to swallow granules as described above, the
granules may be mixed (without crushing) with small amounts of soft food (e.g.,
fruit puree, yoghurt). The ADV7103 soft food mixture must be used immediately
and cannot be stored. The mixture should be swallowed without chewing. Care
should be taken to ensure that ADV7103 is not retained in the mouth.

In no instance granules must be mixed with hot food, hot liquid or alcohol or
chewed or crushed as this can disrupt their prolonged-release properties and
may lead to large sudden release of alkalising agent that could affect product
efficacy and safety.

ADV7103 granules are not suitable for administration via feeding tubes due to
high risk of obstructing the tubes.

Dosing of ADV7103 is based on age and weight.

When initiating alkalising therapy, the target starting daily dose indicated below
for each age group should be used and incrementally titrated to obtain the
optimal dose that provides adequate metabolic acidosis control based on
plasma bicarbonate and potassium levels.

« Adults: initiation at 1 mEg/kg/day, with a maximal incremental
increase/decrease of 0.5 mEqg/kg/day to optimal dose

+ Adolescents from 12 years: initiation at 1 mEqg/kg/day, with a maximal
incremental increase/decrease of 1.0 mEg/kg/day to optimal dose

«  Children from 4 to 11 year inclusive: initiation at 2 mEq/kg/day, with a
maximal incremental increase/decrease of 1.5 mEq/kg/day to optimal
dose

«  Children from 1 to 3 years inclusive: initiation at 4 mEq/kg/day, with a
maximal incremental increase/decrease of 1.5 mEq/kg/day to optimal
dose

When switching from another alkalising therapy to ADV7103, treatment should
be initiated at the target dose used with the previous therapy (in mEqg/kg/day)
and titrated where necessary as described above.

The maximum dose, regardless of the age group, is either 10mEq/kg/day or a
total daily dose of 336 mEq, whichever is lower.

The total daily dose should be administered in two intakes. For each individual
patient, the nearest dose to the target dose should be fixed by combining
sachets of the two available strengths.

In case of vomiting within two hours after intake, the patient should take another
dose.

The use of this medicine requires medical supervision.

Special populations

Renal impairment

ADV7103 should only be used in individuals with GFR > 44mL/min/1.73m?2. For
individuals with GFR between 45 and 59 mL/min/1.73m? ADV7103 should only
be used if the potential benefits are considered to outweigh the potential risks.

GFR Treatment of dRTA
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mL/min/1.73m?2

45-59 Plasma potassium levels in the normal ranges:

A regular monitoring of renal function parameters
and blood potassium levels is necessary.

Elevated plasma potassium:

Contraindicated

<44 Contraindicated

No dose adjustment is required for the elderly or those with hepatic impairment.
No data are available for the safety and efficacy of ADV7103 in children below
one year of age °

Additional tests | ADV7103 is also being investigated as a therapy for Cystinuria.
or
investigations

List price and Table 4: ADV7103 price per box

average cost of | ["price per box (approved by 0.25 per mEq
a course of Department of Health)
treatment 24 mEq £ 360.00
8 mEq £ 120.00
Table 5: Total mEq of ADV7103 per year
8 mEq 24 mEq
Boxes for average adult 7 29
patient per year
Sachets per year 408 1,740
mEq per year 3,264 41,760
Total mEq per year 45,024

Average cost for an average adult per year £11,256 (45,025%0.25).

Patient access Yes, a simple PAS scheme has been applied for.
scheme (if
applicable)
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B.1.3 Health condition and position of the technology in the

treatment pathway

dRTA

Distal renal tubular acidosis (dRTA), also known as Type 1 RTA, is a rare and severe disease,
characterised by a renal defect in hydrogen ion secretion (distal renal tubule localisation) inducing an
hyperchloremic metabolic acidosis (blood pH < 7.35) with no urine acidification. Typically, non-RTA
patients have a blood pH of approximately 7.4, which corresponds to a blood concentration of
bicarbonate of 22 to 29 mmol/l. Metabolic acidosis corresponds to a blood pH below 7.35 with a
bicarbonate blood concentration lower than 22mmol 8.

dRTA can be of inherited origin, usually presenting in childhood, or of acquired form, usually
presented in adults 7. The inherited form of dRTA may present with various degrees of severity
depending on the gene mutation and can be transmitted as autosomal dominant or autosomal
recessive frait, the latter being more severe and frequently associated with sensorineural hearing loss
8. The active acidification process that constantly occurs in the ear to maintain the endolymph pH
closer to 6.6 in the endolymphatic sac is weakened in patients with dRTA &.

Acquired forms of the disease are usually associated with autoimmune diseases, such as Sjogren’s
syndrome, systemic lupus erythematosus or autoimmune chronic liver disease 8. The acquired forms
are thought to be because of the suppression that the autoimmune disease causes to the expression
of acid-base transporters (H*-ATPase or AE1) in the a-intercalated cells of the distal tubule.

A list of both inherited and acquired causes of dRTA are presented in Table 6 8.
Table 6: Inherited and acquired causes of dRTA &

Origin Cause

Inherited Autosomal dominant

Autosomal recessive with deafness

Autosomal recessive without deafness

Acquired, associated with systemic disease Multiple myeloma

Amyloidosis

Systemic lupus erythematosus

Sjégren’s syndrome

Primary biliary cirrhosis

Chronic active hepatitis

Cryoglobulinemia

Thyroiditis

Post transplantation rejection

Balkan nephropathy

Acquired, associated with nephrocalcinosis Hyperparathyroidism

Primary nephrocalcinosis

Idiopathic hypercalciuria

Vitamin D intoxication

Medullary sponge kidney

Acquired and associated with drugs Amphotericin B

Toluene

Vanadate

Lithium

Analgesics
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Origin Cause

Cyclamate

Source: Yaxley and Pirrone, 2016.

dRTA is characterised by 7, hyperchloremic (non-AG) metabolic acidosis, inability to acidify urine pH
<5.5, hypokaelemia, positive UAG, nephrolithiasis and nephrocalcinosis, skeletal abnormalities,
Sensorineural hearing loss and intact proximal tubule function (in most patients).

Epidemiology

There are little published data available for dRTA, therefore retrospective analysis is used to provide
an estimate for prevalence in England. Clinical Practice Research Datalink (CPRD) is an ongoing
primary care database of anonymised medical records from general practitioners. Using data
extrapolated from the CPRD, the lower bound prevalence (those diagnosed and coded in the
database with dRTA) was found to be 0.46 in 10,000 people. The upper bound prevalence, inclusive
of both coded patients and those suspected to have dRTA, was estimated to be 1.60 in 10,000
people.

In confirmed diagnosed cases, 22.1% were defined as inherited dRTA. The mean age of diagnosis,
defined as the first visit to a nephrologist or first record of dRTA by a GP, was 46 3.

The global incidence of dRTA is not known with certainty, mainly due to its complex relationship with
the range of coexisting diseases and conditions in conjunction with it being a hereditary or acquired
condition °.

Literature suggests that primary distal renal tubular acidosis affects females and males in equal
numbers. The exact number of people with this disorder is unknown. Rare disorders like primary
dRTA often go misdiagnosed or undiagnosed, making it difficult to determine their true frequency in
the general population '°. The hereditary forms of dRTA are more prevalent in areas of high
consanguinity (Arabic peninsula and North Africa) whereas acquired dRTA has been reported more
frequently in Western countries .

In June 2017, when ADV7103 was designated as an orphan medicinal product in the EU for the
treatment of dRTA (since withdrawn), dRTA was said to affect approximately 2.1 in 10,000 people in
the EU 33. For the purpose of the designation, the prevalence of primary (inherited) dRTA was
calculated based on publications and consultations of national reference hereditary centre databases.
Prevalence of acquired dRTA is mainly driven by Sjégren syndrome, a systematic autoimmune
disease Secondary Sjogren'?, since 2.6% to 5.3% of Sjogren patients develop dRTA. This led to an
estimated number of patients with dRTA of around 108,000 (i.e., 2.1 in 10,000 persons) at mid-2017
in the EU 25 countries including Iceland, Liechtenstein and Norway, which is below the threshold for
orphan designation (5 in 10,000). Since then, a re-evaluation of dRTA prevalence was done to
complete ADV7103/ADV7103 Orphan Drug maintenance report and concluded with an unchanged
prevalence 3.

Symptoms

Inherited dRTA can present in infancy, with symptoms including vomiting, diarrhoea and/or
constipation, and in extreme cases, profound episodes of dehydration, tachypnoea, loss of appetite,
polydipsia and obtundation (altered level of consciousness), requiring hospitalisation ¢4, From
childhood, clinical complications can include growth failure, sensorineural hearing loss, vomiting,
obtundation, nephrolithiasis, and rickets °.

Common clinical consequences of dRTA in adults include vomiting, diarrhoea and/or constipation,
loss of appetite, paralysis, muscle weakness, polydipsia and polyuria, nephrocalcinosis,
nephrolithiasis, osteomalacia, and rickets '°.

Table 7 shows manifestations associated with dRTA, from the study of 95 Chinese dRTA cases &
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Table 7: Common Clinical Manifestation Analysis of 95 dRTA cases (adult and paediatric cohort)

Manifestation Number Percentage (%)
Common clinical Muscle weakness 65 84.2%
manifestation Over drinking due to thirst 22 23.16
and diuresis
paralysis 30 32.00
anorexia 13 13.68
arthralgia 10 10.53
dyspnoea 11 11.58
muscle ache 10 11.00
acroanaesthesia 18 18.95
palpitation 11 12.00
tic of limbs 9 9.47
growth retardation in 9/14 64.29
children
Renal involvement increased nocturia 39 41.05
manifestation urinary infection 6 6.32
urinary lithiasis 11 11.58
kidney calcification 4 4.21
eGFR<60ml/min/1.73m? 28 29.47

Source: Zhang, 2015. Abbreviations: eGFR = Estimated Glomerular Filtration Rate.

Pathophysiology

dRTA is a hyperchloremic metabolic acidosis disorder because of an insufficient renal excretion of
protons (H*) by the distal segment of the renal tubule, and insufficient reabsorption of bicarbonate
(HCOg) into the blood, which is the most important blood acid buffer. The a-intercalated cells, which
are essential to maintain acid-base homeostasis, fail to effectively function, which leads to urine
alkalisation and blood acidification 7.

Cellular mechanisms involved in the acid-base homeostasis by a-intercalated cells of the distal tubule
are presented in Figure 3. The key pump for luminal proton secretion into the urine is an apical
vacuolar H"ATPase. A second ATPase, the H+/K"ATPase, is involved to a lesser extent with proton
urinary secretion, but its physiologic role is probably more related to potassium reabsorption than to
acid-base homeostasis '8,
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Figure 3: Cellular mechanisms involved in the acid-base homeostasis by a-intercalated cells of the distal tubule 17
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Source: Roy et al. 2015.

Other ion movements compensate for the H* transport in these proton-secreting cells by the extrusion
of bicarbonate from the cell into the blood via an electroneutral mechanism involving the CI/HCO3-
exchange pump (i.e. Anion Exchange AE1) '8. The activity of both transporters, H*ATPase and AE1,
are functionally linked since their substrates (H* and HCOS, respectively) are produced by the same
catalytic activity of the cytosolic carbonic anhydrase Il (CA Il) 8.

Likewise, as the effect on the CI/HCO3- exchange pump impacts the intracellular concentration of
chloride (CI"), other transporters in the a-intercalated cells of the distal tubule are also affected,
particularly those associated with the transport of Cl-into the blood. Most relevant are the CI/K* co-
transporter (KCC4) and the CI- transporter, CICKb °.

Therefore, dRTA occurs when the a-intercalated cells of the distal tubule fail in their homeostatic
function, due to a defect in their primary function of proton excretion into the urine, leading to a
reduction in secretion of HCO3- into the blood '. The disorder is either inherited when there is a
primary failure of the H"ATPase or AE1 transporter of the a-intercalated cells due to a genetic
mutation or acquired when such capacity is intrinsically intact but secondarily impacted .

The exact mechanism of hypokaelemia in dRTA still remains unknown 2°. Enhanced K+ secretion by
ROMK and by maxi-K voltage-gated potassium channel in B-intercalated cells is probably responsible
for K+ loss 2°.

Failure to secrete H+ may also contribute to K+ secretion because of the change in transtubular
gradient 2%2', Another explanation for hypokaelemia could be that patient with dRTA exhibit some
degree of sodium depletion with mild hypovolemia that results in high levels of aldosterone, which, in
turn, promote K+ secretion. However, since hypokaelemia suppresses aldosterone secretion, other
factors rather than secondary hyperaldosteronism may play a role in severe hypokalaemic state in
dRTA.

Biochemical consequences of dRTA

dRTA is marked by decreased proton secretion from the a-intercalated tubular cell into the urine due
to the impairment in the luminal HATPase pump and decreased HCO3- secretion into the blood by
the AE1 (HCO3/CI') exchange pump 7.

Ineffective acid-base transportation of the a-intercalated cells results in abnormal blood biochemistry
manifested by abnormally low concentrations of HCO3- (hypobicarbonataemia) and of K*
(hypokalaemia), as well as an increase in CI concentration (hyperchloremia). Therefore, the
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hyperchloremic metabolic acidosis is accompanied by a normal plasma anion gap. There is also
abnormal urine biochemistry, which consists in decreased concentration of protons and increased
urinary excretion of NHs (ammoniuria) and HPO42- (hyperphosphaturia) due to decreased formation
of urinary NH4* and H2PO4- 17,

The reduced HCO3- blood concentration induces blood pH acidification. Two mechanisms are
activated to compensate low HCO3" to buffer the acid blood pH. The first is endogenous citrate is
reabsorbed from the renal tubules into the blood, which decreases the levels of citrate in the urine
(hypocitraturia) 1922, The second is release of bicarbonate and often phosphate combined with
calcium stored in bone. The excess calcium released from bone mineral reduction leads to
hypercalciuria, intensified by an acidosis-related down-regulation of renal calcium transport proteins
and an increased distal sodium release °.

Clinical consequences of dRTA
Growth

Blood pH homeostasis is required for the secretion of growth hormones, metabolic acidosis induces
stunted growth which will usually lead to a physician diagnosis of dRTA in children. For this reason,
an ltalian cohort of 89 children showed failure to thrive in 58% of children with dRTA and in a UK
cohort of 24 inherited dRTA patients, growth retardation was found in ten patients at presentation
(41.6%) and persisted in 3 (12.5%) .

Kidney complications

Hypercalciuria, hyperphosphaturia, hypocitraturia and a high urine pH, encourage atypical renal
calcium deposition such as nephrocalcinosis and/or nephrolithiasis (specifically, multiple and bilateral
type IVa2 renal stones), both of which may result in chronic kidney disease (CKD). Renal
insufficiency, in the form of CKD stage 2 or worse has been found in 37.5% of a cohort of 24 UK
children with dRTA 22. In the long-term of chronic metabolic acidosis, it can lead to end-stage renal
disease 7,14,15,19,24.

In a recently published retrospective study, from a large cohort of patients with inherited dRTA, the
authors showed that most of the adults (85%) had CKD stage 2-4, compared to a much lower 26% of
patients aged 20-60 in the general population suffering from CKD stage 2-4 (National Health and
Nutrition Survey [Nhanes] Il data).

Table 8: Comparison of CKD stage = 2 in dRTA adult patients and the general population

20-40 years old 40-60 years old
55,7
86 50
424 43,8
51,1 D
S S
24,4 222
13,7 : 6,3
i ull -0 . : 2l o mm
CKD 1 CKD 2 CKD 3 CKD 4 CKD1 CKD 2 CKD 3 CKD 4
mNHANES Il mdRTA mNHANES Il mdRTA

Source: Lopez-Garcia (2019). Abbreviations: dRTA = distal Renal Tubular Acidosis, NHANES = National Health
and Nutrition Survey.

A third (34.7%) of the dRTA children (aged 2—18 years) had an impaired eGFR (<90mL/min/1.73m?),
mostly CKD stage 2.
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Figure 4: CKD in children from retrospective study
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Source: Lopez-Garcia, 2019. Abbreviations: CKD = chronic kidney disease.

The authors also observed that adequate metabolic control (i.e., normal plasma bicarbonate and
normocalciuria) was achieved 7 in only half of the patients presenting an substantial unmet need in
current management.

Long-term outcomes associated with dRTA

The following section will explore long-term outcomes associated with dRTA. It has been reported that
CKD prevalence in dRTA is 41-71% at 20- and 40-years follow-up. In general population CKD
prevalence reported is 5-17% at 20 and 40 years, respectively. Almost half of the patients (43%) at 40
years follow-up had moderate to severe CKD, with eGFR < 35 ml/min/1.73m?2. The rate of decline of
kidney function was 2 ml/min per year from 10 to 20 years of follow-up and 1.65 ml/min per year from
20 to 40 years of follow-up 2.

Bone
Rickets are present in a large proportion of children with RTA. The proportion of dRTA children with

rickets was 25% (7/28). Jha et al. 2011 reported that 59% (26/44) of dRTA children suffered from
rickets.

Osteoporosis, another bone manifestation, was found in 43% of the children, and bone issues were
observed in 92% of the patients with late alkalising therapy onset. Osteomalacia has been reported in
9.6% (5/52) to 23.3% (24/103) of adult patients with dRTA 2627,

In the cohort of 95 genetic dRTA Chinese patients of mean age 38 years the prevalence of bone
consequence was described: osteoporosis (90%), bone pain (7.4%), fractures (6.3%), bone
deformation (7,1%) as well as retardation in bone age in children (21.4%) '®.

Table 9: Bone disease in Chinese cohort of 95 patients

Presentations Number Percentage (%)
Osteoporosis 9/10 90

Bone pain 7/95 7.37

Bone fracture 6/95 6.32

Bone deformity 7195 7.14
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Presentations Number Percentage (%)
Retardation of bone age in 314 21.43%
children

Source: Zhang, 2015.
Clinical consequences of hypokalaemia

dRTA can cause low levels of potassium in the blood, a serious condition known as hypokaelemia 22.
It is estimated that hypokalaemia presents in 30-50% of patients with dRTA 2°. The main presentation
of hypokalaemia is muscle weakness, but it can also present in mild signs of fatigue, constipation,
myalgia, bone pain and in some cases muscular paralysis 3°3'. The main presentation of
hypokalaemia is muscle weakness, but it can also present in mild signs of fatigue, constipation,
myalgia, bone pain and in some cases muscular paralysis 33!, Hypokaelemia is present in a high
proportion of dRTA patient: 47% in the Italian cohort '® to 63% in the Chinese cohort '6.In a population
in the north-east of Thailand where dRTA is high prevalent, hypokalaemia has been identified as the
prime and possibly the most fundamental factor causing hypokalaemic periodic paralysis and five
sudden unexplained nocturnal death 2.

Hearing loss

Sensorineural hearing loss is a classic-associated feature of dRTA. Lopez-Garcia (2019) confirms the
close association of deafness with mutations in ATP6V1B1 '°. However, there is also clinically
relevant deafness in almost a third of patients with ATP6V0A4 mutations, with hearing aids or
cochlear implants present in 26 and 5%, respectively. There is also a 6% rate of hearing aids
prescription in patients with SLC4A1, the youngest at 4 years of age. This reflects the prevalence of
hearing loss in the general population 233,

Figure 5 presents a step-by-step diagram of dRTA, from causes through to complications.

Figure 5: dRTA causes, dysfunction, imbalances and complications
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Source: Advicenne Data on File, 2020.
Necessity of restoration of adequate metabolic control

Restoration of adequate metabolic control is key to lowering the risk and the development of the long-
term and life-threatening outcomes of dRTA. Adequate metabolic control is defined as plasma or
serum bicarbonate 22.0 mmol/L and the absence of hypercalciuria. The correct metabolic control will
have a significant impact on limiting the long-term consequences on kidneys and bones 7.

Growth

When untreated, dRTA can have a severe impact on growth. However, when treated with alkaline
therapy, a patient’s height and weight has been shown to improve 34. Adequate metabolic control is
required for optimal growth. In the Lopez-Garcia (2019) study, adult height is only mildly impaired at -
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0.57 standard deviation (SD) and, again, the majority (90%) of adult patients had achieved a final
height in the normal range (SDS>-2.0). Height SDS was significantly (P<0.001) better in those
patients with adequate metabolic control compared with those without, suggesting that growth can be
optimised with adequate treatment.

Figure 6: Metabolic control and height
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Source: Lopez-Garcia, 2019.

This is further reinforced by a study of 21 Turkish inherited dRTA children, the mean height SD score
was significantly higher in patients who had adequate metabolic control at > 75% of all visits as
compared with that in patients who had adequate metabolic control at 50-75% and < 50% of all visits
(p = 0.003 and p = 0.003) %.

Figure 7: Linear regression analysis of the height SD score at last visit and percentage of visits with adequate
metabolic control
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Source: Atmis et al. 2020.
Kidney function
Lopez-Garcia (2019) uses estimated GFR (eGFR) in adults (= 20 years old, using the Modification of
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Diet in Renal Disease (MDRD) equation to evaluate kidney function. For children and young adults
(2-20 years), the authors used the modified ‘Schwartz’ formula 3.

From a cohort of 340 patients in 29 countries, mean eGFR in adult patients was decreased at
75mL/min/1.73m?, and the presence of CKD Stages 2—4 in >80% of adults suggests that dRTA has a
long-term impact on eGFR. The observed overall decline in eGFR in adults was
0.8mL/min/1.73m?/year, which is comparable to the normal population %’. However, in healthy
individuals, decline starts during the fourth decade from a starting eGFR of 130— 140mL/min/1.73m?2.
In contrast, mean eGFR in the dRTA cohort at the age of 18 years was already equivalent to CKD
stage 2, which suggests that the kidney damage has already started during childhood.

Metabolic control has an impact on e-GFR. Mean eGFR was significantly higher (p=0.023) in dRTA
patients with adequate metabolic control at 79 compared with those without at 67 mL/min/ 1.73m?>.

Figure 8: Adequate metabolic control and eGFR
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Source: Lopez-Garcia, 2019. Abbreviations: eGFR, Estimated glomerular filtration rate; SD, standard deviation.

In another study, 16 dRTA genetically tested patients were followed up to 40 years. At 20 years and
40 years follow-up, eGFR was abnormal in 41-71% of patients whereas in general population it was
5-17% respectively. In addition, at 40 years follow-up, almost half of the patients (43%) had moderate
to severe CKD, with eGFR < 35 ml/min/1.73m?. The rate of decline of kidney function was 2 ml/min
per year from 10 to 20 years of follow-up and 1.65 ml/min per year from 20 to 40 years of follow-up 25.

Bones

The cohort of 95 dRTA patients, among whom 82 were receiving an alkalising treatment showed that
dRTA patients with renal lithiasis and/or kidney calcification show a higher level of calciuria, and dRTA
patients with bone disease have a more severe acidosis with a blood pH lower than those without
bone disease 6.

Another study was conducted in 10 dRTA patients evaluating bone parameters before and after alkali
treatment for one year. After 1-year treatment, significant elevations in serum bicarbonate were
observed (16.5 £ 3.0 vs. 24.6 £ 2.8 mEq/L, p < 0.05). In the meantime, bone parameters were
controlled ?2. The basal bone mineral density (BMD) values of dRTA patients were significantly lower
than those of normal controls in all studied bone areas (p < 0.05) except in the lumbar spine. In
controlling blood bicarbonate, alkaline therapy has been shown to correct abnormal osteocyte
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function and subsequently raise BMD in dRTA patients 22.
Mortality and life expectancy

dRTA has a mortality rate of 11% in the paediatric population, as stated by outcomes from an Iran
cohort publication 38. Very recently, it has been reported that UK dRTA patient life expectancy is
estimated in 72 years. Compared to the UK general population life expectancies of 79.0 years for
males and 82.9- years for females, this estimation shows a quite significant reduction 33°.

Diagnosis

Reaching the diagnosis of dRTA is complex and often delayed, resulting in suboptimal treatment 8,
therefore thoughtful investigation is required given the complex nature of the condition.

The defining feature of most cases of RTA is impaired renal acid-base buffering and the development
of non—anion gap metabolic acidosis. Many cases are detected inadvertently upon the discovery of
unexplained acid-base disturbance during routine investigations for other purposes. The first step in
diagnosing dRTA of any type is confirmation of a persisting hyperchloremic metabolic acidosis.
Unreported chronic diarrhoea must be excluded in this context because it is the most common reason
for hyperchloremic acidosis 2.

Definitive testing to confirm the diagnosis of dRTA is complex and primarily involves urinary
measurement of indices of acid and HCO3- secretion 8.

Due to the complex presentation of the condition diagnosis may not be straightforward, British
Medical Journal (BMJ) Best Practice summarises the diagnostic path of renal tubular acidosis 4°, as
presented in Table 10.

Table 10: BMJ Best Practice Diagnostic Path of dRTA%

Test Evaluation
Laboratory Determination of arterial pH, PCO2 and bicarbonate. Plus, serum bicarbonate, chloride,
evaluation sodium and potassium together with serum anion gap. In hyperkalaemia measurement of

serum aldosterone is also taken to differentiate between aldosterone deficiency from
aldosterone resistance

Urine pH measured by pH electrode or blood gas analyses

If diagnosis is uncertain or in which distal RTA is incomplete, physiological tests are used to
confirm diagnosis of dRTA

Physiological | Response of Urine pH and potassium concentration to furosemide administration or
tests of alternatively the response to urine pH to furosemide and fludrocortisone (confirms
acidification hyperkalaemic dRTA)

Measurement of urine pH after ammonium chloride loading to include acidosis (unpleasant
for patients), which confirms incomplete dRTA or dRTA

Measurement of urine minus blood PCOz2, presence or absence of an increase | urine PCO:2
after phosphate loading, and /or the response to urine PH to sulphate loading — which
confirms site of lesion in dRTA or the mechanism

Radiology Radiological investigation to confirm nephrocalcinosis, osteopenia and osteopetrosis,
evaluation cerebral calcifications in inherited CA Il deficiency

Abdominal X-ray or CT scan

Urinary tract obstruction by ultrasound, nuclear renal scan or spiral CT scan

Radiological confirmation of rickets

Additional Discovery of abnormally low serum bicarbonate concentration and hyperchloremia
?gi?snostlc Recognition of significant risk factors or consequences of RTA (e.g., nephrocalcinosis,

diabetes, prostatism, growth retardation and renal calculi)

Inherited testing

Hearing tests

Source: Diagnostic Pathway of RTA, BMJ Best Practice, 2019.
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Once diagnosed, there are recommended tests to keep surveillance of those with dRTA, as listed in

Table 11.
Table 11: Recommended Surveillance for Individuals with Distal Renal Tubular Acidosis*’
System/ Evaluation Comment
Concern
Renal Venous blood gas In rapidly growing individuals (infants & young children):
at least every 3-4 months once blood pH is normalised
w/out evidence of respiratory compensation; in older
children & adults: at least every 6 months.
Sample to be drawn in fasting conditions & immediately
before scheduled dose of alkali
Serum creatinine, urea, sodium, | In rapidly growing individuals (infants & young children),
potassium, chloride, calcium, at least every 3-4 months once adequate control is
phosphate, alkaline achieved
phosphatase, albumin In older children & adults, at least every 6 months
Urinalysis, urine creatinine, Annually; more frequently when adjusting treatment
sodium, potassium, calcium,
citrate
Renal ultrasound Annual evaluation for nephrocalcinosis, urolithiasis, &
cysts in asymptomatic individuals
ENT Audiometry Annual evaluation for hearing loss
Skeletal Bone densitometry There is no consensus on the benefit of follow-up bone
densitometry
Constitutional | Measurement of length/height, In infants, at least every 3 months in older children, at
weight; calculation of body mass | least every 6 months until achievement of final height
index

Source: Alexander, 2019.

ERKNet/ESPN Clinical Practice Points (2021) provide guidelines for the management and treatment
of dRTA. Two groups were assembled: a core leadership group, and a voting panel. The core
leadership group included paediatric and adult nephrologists and geneticists. Working groups
focusing on specific topics were formed. A systematic literature search was performed.

Statements were elaborated and discussed by experts according to their level of agreement after
literature review. Due to the rarity of the disease and the poor level of evidence, these statements
were not graded. The voting group included seven members of the ESPN and ERKNet with expertise
in paediatric and adult dRTA or genetic testing. Voting group members were asked by use of an
electronic questionnaire to provide a level of agreement on a 3-point scale (agree, disagree, unsure)
(Delphi method). A minimum 70% level of consensus was required for final adoption of
recommendations.

Table 12: ERKNet/ESPN Recommendations for diagnosis of dRTA

Indication

Recommendation

For diagnosis

In a patient with symptoms suggestive of dRTA we recommend obtaining comprehensive
clinical, biochemical and radiological information to ascertain the underlying diagnosis

suspicion of primary dRTA

We recommend offering genetic testing to all patients with a clinical

for the differential diagnosis

We recommend that a negative genetic test should prompt a careful review of clinical
features to confirm the correct clinical diagnosis, as well as analysis of the relevant genes

We do not recommend routine assessment of bone mineralisation by methods such as X-
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Indication Recommendation

rays and dual energy X-ray absorptiometry (DEXA) in children with dRTA.

In adults, assessment of BMD by DEXA every 2-3 years may be helpful in assessing
fracture risk and treatment adequacy

We recommend assessing urinary acidification in patients with nephrocalcinosis/lithiasis
and borderline low plasma bicarbonate

levels

Any patient with primary Sjégren’s syndrome (pSS) and urolithiasis or hypokalaemia
should be assessed for dRTA

Source: ERKNet/ESPN Clinical Practice Points. Trepiccione et al. 2021.

The guidelines confirm that the diagnosis of distal renal tubular acidosis (dRTA) is based on an
association of clinical, biochemical and radiographic findings and confirmed by genetic analysis.

Table 13: Clinical and biochemical parameters for diagnosis and follow-up

Clinical Initial Follow-up?
evaluation

All patients: Absence of extrarenal bicarbonate loss (e.g. diarrhoea, stoma, | X

laxative abuse)

Children: presence of growth failure X X

Adults: history of autoimmune disease, especially Sjogren syndrome X X

Children: height and weight, evidence of rickets X X

Adults: frequency of stone episodes X

Biochemistries

Blood: Na*, K*, CI, HCOzs™®, urea, creatinine, Calcium, Magnesium, X X

Phosphate, pH

Spot urine: Na*, K*, CI-, pH, creatinine, Calcium X X

Calculations

Ucaicrea ratio®, eGFR X X

Urine anion gap X

Imaging

Renal ultrasound: nephrocalcinosis/lithiasis? X X

Wrist and/or knee/or ancle radiographs (rickets)d X

Molecular genetics

Analysis of causative genes® X

Listed are recommended parameters for assessment at diagnosis and follow-up of patients with dRTA
aFrequency of follow-up depends on the stability of the patient: for stable patients with no change in dosage and
no apparent stone disease, 6-monthly (paediatrics) or annual (adults) follow-up may be sufficient. In newly
diagnosed patients and those with rapid growth (paediatrics) or unstable biochemistries, more frequent follow- up
(every 1-3 months) is recommended.

bHCO - can be measured directly (as total CO) or assessed indirectly via a venous blood gas analysis

¢ There are no data to suggest superiority of a spot urine calcium/creatinine ratio vs a 24-h urine calcium
collection.

din children in case of clinical signs of rickets or markedly elevated alkaline phosphatase (ALP)

¢ in case that the above clinical and biochemical parameters support the diagnosis of dRTA
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Treatment pathway for dRTA

For dRTA, the primary objective of treatment is the correction of metabolic acidosis and avoidance of
disease related complications, such as faltering growth, growth retardation, rickets, osteomalacia,
nephrolithiasis, and nephrocalcinosis. It is especially important to prevent nephrocalcinosis because
progressive nephrocalcinosis may lead to CKD and end-stage renal disease in patients with dRTA. 4.
Alkali replacement therapy is given to maintain a normal serum bicarbonate concentration of >20
mEg/L in infants and >22 mEq/L in children and adults '*. Soares et al, 2019 ?° state the principal aim
of the therapeutic approach of dRTA is to correct the metabolic acidosis and other biochemical
abnormalities. Treatment with alkali restores normal acid-base balance, prevents the consumption of
the skeleton and muscle mass by buffering processes, and restores growth in children 4°.

There are currently no licensed treatments for dRTA. Current treatments are off label or
pharmacy/hospital compounded products. Results from Lopez-Garcia (2019) show that in a total of
340 patients, more than 30 different alkali formulations were used. A total of 84 patients (25%) were
treated with oral bicarbonate, 141 (42%) with oral citrate and 113 (33%) with both. Two patients (both
with SLC4A1 mutations) were not treated with alkali. A sodium-containing salt was used in 21%,
potassium in 29% and a combination in 50%. Sodium salts were more commonly used in countries
with low per capita income.

In primary dRTA, the treatment is based on alkali replacement with lifetime administration of alkaline
formulas according to the patients’ necessities 2°. Alkaline therapy with either citrate salts or
sodium/potassium bicarbonate should be given to reach plasma level of HCO3- at reference range
(22—24 mEq/L) ™.

In dRTA patients, treatment with potassium citrate 3 mEg/kg/day for 2 months can normalise
metabolic acidosis 2. It can also substantially reduce the risk of calcium oxalate stone formation but
cannot normalise the risk of calcium phosphate stone formation. Alkali therapy restores growth in
children and prevents the progression of nephrocalcinosis at all ages. However, if therapy is delayed
to late childhood or adulthood progression to end-stage renal insufficiency may not be avoided.

Patients are not adequately controlled, and treatment compliance is often limited mainly by
gastrointestinal side effects, especially in children. There are key issues with regards to palatability,
dosing frequency (day and night-time dosing) and tolerance of existing treatments. As a lifelong
condition compliance to daily treatment is important 43.

Potassium deficits may be significant. Administration of bicarbonate drives potassium into cells and
can acutely worsen hypokalaemia. For this reason, severe potassium deficits should be at least
partially corrected before beginning bicarbonate administration. Potassium supplements should be
given as needed. In patients with distal RTA associated with Sjégren's syndrome, amiloride has been
used to improve hypokalaemia with reported good effect '2.

Over time alkali treatment restores extracellular fluid volume, which decreases the stimulus for
potassium excretion. Correction of acidosis provides benefits such as prevention of renal failure
(especially if the patient has nephrocalcinosis) and decrease in the frequency of nephrocalcinosis 4°.

The patient may be started with a dose of 1 to 3 mmol/kg (1-3 mEqg/kg) of alkali given in divided
doses. Shohl's solution, K-Shohl's solution, or potassium citrate/citric acid solution may be used. In
patients with problematic hypokalaemia, potassium-containing solutions may be preferable.

In a study of patients with defined mutations leading to distal RTA, 55.9% had hypokalaemia.
Interestingly, patients with ATP6V1B1 or ATP6V0A4 mutations were noted to have more severe
hypokalaemia than patients with the SLC4A1 mutation 5.

The amount of alkali needed usually decreases with age from as much as 5-8 mEqg/kg/day in infants
to 3—4 mEqg/kg/day in children after the age of 6 years to 1-2 mEqg/kg/day in adults. The dose of alkali
is titrated to raise bicarbonate and pH to normal if possible. In a study of 340 patients with inherited
dRTA, alkali treatment achieved normal serum bicarbonate and normocalciuria in only 51% of
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patients. Effective treatment was associated with greater adult height and higher estimated GFR 7.
Unfortunately, alkali treatment does not improve sensorineural hearing loss 4. Children with distal
RTA require higher doses (up to 5-8 mmol/kg/day [5-8 mEqg/kg/day] in infants) of alkali 4.

Table 14: ERKNet/ESPN Recommendations for treatment and follow-up of dRTA

Treatment and follow-up recommendations

We recommend using alkali supplementation for the treatment of dRTA

We recommend maintaining plasma HCO3-, Cl- and K+, as well as urinary calcium excretion within the age-
appropriate normal range

We recommend providing additional K*-supplementation in patients with persistent hypokalaemia, yet well
controlled acidosis

We recommend informing patients of the effects of diet on acid load and alkali supplementation

We do not recommend the use of thiazides in the routine treatment of patients with dRTA

We do not recommend the use of growth hormone in children with dRTA, unless there is persistent growth
retardation despite adequate metabolic control

We recommend that patients with dRTA are regularly assessed,
clinically and biochemically

We recommend that all patients have a renal tract ultrasound performed at diagnosis and in regular intervals
at follow-up

We recommend that a tertiary care centre with experience in the diagnosis and treatment of dRTA should be
involved in the care of patients with dRTA

For recessive dRTA linked to ATP6V1B1, ATP6VOA4 or FOXI1, we recommend early and developmentally
appropriate hearing screening. In addition, all patients at risk should have at least one diagnostic audiology
assessment by 24-30 months of age. Patients with sensorineural hearing loss should have appropriate
audiological follow-up

There is currently insufficient evidence to recommend that children with inherited dRTA related to genetic
defects other than WDR72 should undergo a specific dental assessment for Al

Source: ERKNet/ESPN (2021).
Positioning of ADV7103 in dRTA treatment
Medical need

Until now, there has been no specific medicine or ready-to-use licensed product with a well-defined
benefit/risk ratio proposed for the treatment of dRTA. The dosing and pharmaceutical form of
ADV7103 has been optimised to allow blood bicarbonate and potassium normalisation and
demonstrates appropriate gastrointestinal tolerability and acceptability in children as well as in adults,
to address this unmet medical need.

Current treatments do not have enough efficacy in terms of reaching adequate metabolic control,
which is needed to reduce the chances of dRTA having multisystemic effects on the body. In a large
cohort of 340 dRTA treated patients, half of the patients did not reach a correct metabolic control.
dRTA, if untreated or not treated appropriately can have serious multisystemic, long-term effects on
the renal, Cardiovascular and musculoskeletal systems. Less multisystemic effects reduce the cost
consequences of dRTA.

A significant yet understated unmet need of the condition is the need to prevent nephrocalcinosis
because progressive nephrocalcinosis may lead to CKD and end-stage renal disease in patients with
dRTA ' Lasting restoration of adequate metabolic control is key to lowering the risk and the
development of the long-term and life-threatening outcomes and consequences of dRTA.

Drawbacks of current treatment

Sodium is found to be widely used in the different alkalising formulations, furthermore some adult
patients may exceed the daily recommended intake of more 2g of sodium, which presents a challenge
to those attempting to reduce blood pressure and risk of cardiovascular disease. Likewise, for children
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the recommended maximum level of sodium intake should be adjusted downwards based on their
energy requirement, sodium is not the recommended cation.

The current, available immediate release formulations of citrate or bicarbonate salts necessitate
multiple daily intakes (usually 3-6 daily intakes, including at night) to compensate for a short duration
of action. Practitioners are used to prescribing tridaily intakes to improve treatment compliance
although six would be preferable. Night intakes are also particularly necessary for children since
growth hormone is secreted mainly at night but at physiological pH. With dRTA, when blood pH
decreases, so does growth hormone secretion too thus growth impairment often observed in patients.
In addition, quality of life of dRTA patients and their relatives is impacted by the need of intakes at
night to ensure an appropriate control of metabolic acidosis.

Compliance, and thus efficacy is negatively affected by the requirement for multiple intakes, which is
further exacerbated by the products’ unpleasant taste and gastrointestinal tolerability issues 8. Again,
efficacy is hindered when the dose must be decreased to control gastrointestinal side effects +°.

As the disease occurs during infancy/childhood for inherited forms, there is a need for a more
palatable pharmaceutical form child that a can swallow easily. As the taste is also known as being an
important factor for the adherence to the treatment, the masking of the taste of the active ingredients
is another requirement.

Various existing alkali medicinal products are authorised for the prevention/partial
prevention/treatment of dRTA but none of are specifically authorised for dRTA or were studied in
appropriate clinical trials and are therefore not the preferred therapeutic options. Most often,
pharmacy or magistral preparations are used. The current clinical pathways of dRTA child and adult
patients are shown in Figure 9 and Figure 11. Proposed pathways are displayed in

Figure 10 and Figure 12. There is now sufficient evidence of ADV7103’s significant clinical benefit for
those affected by the condition. ADV7103 compares very favourably to existing therapies, with
clinically relevant advantages as shown with Studies B21CS and B22CS 547, including:

e Sustained control of metabolic acidosis and hypokalaemia, since plasma bicarbonate and
potassium levels are well controlled

e Compared to standard of care (SoC) treatment (taken in Study B21CS), ADV7103 allows a
reduction of the number of patients with hypocitraturia, with abnormally high UCa/UCi and
with a risk of lithogenesis, which are important in avoiding future nephrocalcinosis and renal
impairment

o Treatment compliance with this twice daily treatment is good in the long-term

e ADV7103 allows a continuous and significant clinical improvement of the Z-score of the BMD
of the spine after 48 months of treatment

e ADV7103 allows to restore a normal growth of the child with a severe stunted growth at study
entry.

o Patients’ QoL is improved after 48 months of ADV7103 treatment.
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Figure 9: Current clinical pathway of care for children with dRTA

Faltered growth, acidosis, lithiasis, bone issues (rickets)
Child prese nts with hearing problems, muscle weakness, lithiasis, vomiting

and diarrhoea
symptoms

Assessment

Sonography, urine and blood analysis result in a dRTA diagnosis (acidosis,
hypokalaemia, hyper chloric, hypercalcaemia). Tests may also include genetic
analysis, pedigree and hearing tests

Paediatric

Nephrologist

Diagnosis of
dRTA

Management of

Symptoms

Paediatric follow up every three months on treatment would include BGA;
Urine Analysis (Calciuria. Citraturia, crystalluria); blood analysis (bicarbonate,
K, Cl, Ca,Mg); body length/body weight; AP due to rickets; ratio calcium/citrate;
Treatment eGFR. Target parameters being Bicarbonate >22, K normal values, Cl normal
values, Ca normal values, K/Crea normal values

]

No approved treatment specifically for dRTA.
Variety of alkali treatments used to manage Current SoC
acidosis

Abbreviations: BGA, blood gas analysis.
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Figure 10: Proposed clinical pathway for children with dRTA

Faltered growth, acidosis, lithiasis, bone issues (rickets)
Child prese nts with hearing problems, muscle weakness, lithiasis, vomiting

symptoms

and diarrhoea

.

Assessment

Sonography, urine and blood analysis resuilt in a dRTA diagnosis (acidosis,

| hypokalaemia, hyper chloric, hypercalcaemia). Tests may also include genetic
analysis, pedigree and hearing tests

Paediatric

Nephrologist

Management of

Symptoms
Paediatric nephrologist follow up every three months on treatment would
include BGA,; Urine Analysis (Calciuria. Citraturia, crystalluria); blood analysis
(bicarbonate, K, Cl, Ca,Mg); body length/body weight; AP due torickets; ratio
calcium/citrate; eGFR. Target parameters being Bicarbonate >22, K normal
values, Cl normal values, Ca normal values, K/Crea normal values

ADV7103
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Figure 11: Current clinical pathway for adults with dRTA

Adult presents with Confusion, muscle weakness, breathing difficulties,
irregular heartbeat, bone fractures, fatigue, pain and

symptoms paralysis, acidosis, lithiasis

|
Assessment
Diagnosis is via sonography, blood analysis and urine tests. A number of

Di : f primary diseases or conditions may result in a subsequent dRTA diagnosis
1agnosis o e.g. blood cancer or solid tumour (treated with chemotherapy), myeloma,

, Lupus, Rheumatoid arthritis, Sjogren’s syndrome, acute renal urethra

dRTA HIV, Lupus, Rheumatoid arthritis, Sjégren’s synd t | urethral

acquired crisis (stones)

Management of
Symptoms

Adult follow up every three months on treatment would include BGA; Urine
Analysis (Calciuria. Citraturia, crystalluria); blood analysis (bicarbonate, K, Cl,
Ca,Mg); body length/body weight; AP due to rickets; ratio calcium/citrate;
eGFR. Target parameters being Bicarbonate >22, K normal values, Cl normal
values, Ca normal values, K/Crea normal values

No approved treatment specifically for dRTA.
Variety of alkali treatments attempting to
manage acidosis
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Figure 12: Proposed clinical pathway for adults with dRTA

Adult presents with Confusion, muscle weakness, breathing difficulties,
irregular heartbeat, bone fractures, fatigue, pain and

symptoms paralysis, acidosis, lithiasis

Diagnosis is via sonography, blood analysis and urine tests. A number of
primary diseases or conditions may result in a subsequent dRTA diagnosis
e.g. blood cancer or solid tumour (treated with chemotherapy), myeloma,
HIV, Lupus, Rheumatoid arthritis, Sjégren’s syndrome, acute renal urethral
crisis (stones)

Diagnosis of

Management of
Symptoms

Adult follow up every three months on treatment would include BGA; Urine
Analysis (Calciuria. Citraturia, crystalluria); blood analysis (bicarbonate, K, ClI,
Treatment Ca,Mg); body length/body weight; AP due to rickets; ratio calcium/citrate;
eGFR. Target parameters being Bicarbonate >22, K normal values, Cl normal
values, Ca normal values, K/Crea normal values

ADV7103
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B.1.4 Equality considerations

Advicenne aims to comply fully with all legal obligations to: promote race and disability equality and
equality of opportunity between men and women, eliminate unlawful discrimination on grounds of
race, disability, age, sex, gender reassignment, marriage and civil partnership, pregnancy and
maternity (including women post-delivery), sexual orientation, and religion or belief (these are

protected characteristics under the Equality Act 2010). Advicenne cannot see any equality issues with
the use of ADV7103.

B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

Please see appendix D for full details of the process and methods used to identify and select the
clinical evidence relevant to the technology being appraised.

B.2.2 List of relevant clinical effectiveness evidence

Table 15: Clinical effectiveness evidence for study B21CS

Study B21CS

Study design A multicentre, open-label, non-inferiority sequential study, evaluating the
efficacy, safety, tolerability and acceptability of ADV7103 compared to SoC
in distal renal tubular acidosis patients.

Population Patients with an established diagnosis of distal Renal Tubular Acidosis
(dRTA) with metabolic acidosis were enrolled in a staggered approach into
four age subsets (=18 years, 12 to 17 years, 4 to 11 years, and 6 months
to 3 years), with a minimum of four patients in each subset.

Intervention(s) ADV7103: a combination of potassium citrate (ADV7103-CK) and
potassium bicarbonate (ADV7103-BK) prolonged-release granules.
During study period (SP) Il, the initial ADV7103 dose was half of the daily
dose of the patient’s usual alkalising treatment (SoC); titration was
subsequently performed to determine the optimal dose of ADV7103 for
each patient. Patients were treated with the specific optimal dose during
SP Il

ADV7103 was taken orally twice daily: in the morning and in the evening.

Comparator(s) Unlicensed: alkali therapy, sodium bicarbonate or sodium citrate
(recommended in BMJ)

Indicate if trial supports Yes Yes Indicate if trial used in the Yes Yes

application for marketing economic model

authorisation No No

Rationale for use/non-use in B21CS is the pivotal trial for ADV7103 and was utilised as it

the model demonstrates the benefit of ADV7103 over SoC. The alkali products

used in the trial and model reflect current clinical practice.

Reported outcomes specified | The outcome measures to be considered include:
in the decision problem Blood bicarbonate level

Mean change in blood bicarbonate level
Reduction of excess calcium in the urine
Correction of low citrate levels in the urine
Adverse effects of treatment
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Study

B21CS

Health-related quality of life (EQ-5D, KDQol)

All other reported outcomes

Acceptability
Compliance

Table 16: Clinical evidence for study B22CS

Study

B22CS

Study design

This study was a multicentre, open-label extension (OLE) study of the
Phase II/lll Study B21CS in patients with dRTA. Study B21CS was a
multicentre, open-label, non-inferiority, sequential study comparing the
efficacy, safety, tolerability and acceptability of ADV7103 with SoC during
two successive phases involving a switch from SoC to ADV7103 in
patients with a confirmed diagnosis of dRTA.

Population

Patients completing study B21CS were allowed to enter the OLE study
(Study B22CS) and continue their treatment with ADV7103 at the optimal
dose determined during Study B21CS (and further adapted if needed) for
>24 months (originally planned for 24 months but extended in France until
market authorisation and availability of ADV7103 and extended for six
additional months (30 months in total) in Slovakia and Serbia, until
approval of the import licence for ADV7103). A total of 30 patients with
inherited dRTA were thus enrolled into Study B22CS after satisfactory
completion of Study B21CS.

Intervention(s)

ADV7103: unit-dose (pillboxes then sachets) containing prolonged-release
granules of potassium citrate (ADV7103-CK) and prolonged-release
granules of potassium bicarbonate (ADV7103-BK), with two strengths 8
milliequivalent (mEq) and 24 mEq.

ADV7103 dose used in the OLE was the one determined by the
investigator during Study B21CS, over two years (i.e., the long-term
treatment) and which the investigator could adapt during the study if
needed.

ADV7103 was administered orally twice daily (BID), in the morning and
evening.

Comparator(s)

Unlicensed: alkali therapy, sodium bicarbonate or sodium citrate
(recommended in BMJ)

Indicate if trial supports
application for marketing
authorisation

Yes Indicate if trial used in the Yes Yes
economic model

No No No

Rationale for use/non-use in
the model

To inform transition probabilities and patient percentages in each health
state.

Reported outcomes specified
in the decision problem

Baseline study patient characteristics
Blood bicarbonate level

Mean change in blood bicarbonate level
Reduction of excess calcium in the urine
Correction of low citrate levels in the urine
Adverse effects of treatment

All other reported outcomes

Acceptability
Compliance

Study BO3CS was not used to populate the economic model but is included in sections 2.2 to 2.6. The
results of this study support the positive efficacy and safety findings of ADV7103/ADV7103 in the

pivotal Study B21CS.
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B03CS

Study design

Study BO3CS was a phase |, randomised, placebo-controlled, double-blind, two-period crossover
study, to investigate the pharmacodynamics, safety and tolerability of repeated oral doses of
ADV7103, in healthy subjects .

The main objective was to establish the pharmacodynamic effect on urine pH of oral doses of
ADV7103 versus placebo after 5 days of treatment 8. Secondary objectives were:

+ to assess the relationship between oral doses of ADV7103 and urine pH after 5 days of
treatment

» to assess the pharmacodynamics effects of oral doses of ADV7103 on other urine biomarkers
after 5 days of treatment.

» To assess the residual effect of oral doses of ADV7103 on urine pH after treatment
discontinuation over a 24-hour period.

+ To assess safety and tolerability of oral doses of ADV7103 after 5 days of treatment.

Since body weight was expected to influence the PD effects of ADV7103 and on the urinary pH,
ADV7103 dosing was normalised for body weight. Three doses (low, medium and high) were tested
during period |, including respectively for potassium citrate (CK) and potassium bicarbonate (BK)
17/34mg/kg, 33/66mg/kg and 50/100mg/kg. Doses were administered bidaily in period | since
ADV7103 was expected to be released during about 8 to 12 hours. These doses were expected to be
safe, well tolerated and to cover the PD dosage range on the pH responses. The high dose was
expected to tend to the saturation of the urine pH curve. The medium dose was intended to be an
effective dose while the low dose should be a sub-effective dose.

At the end of period [, the initial dose-pH response relationship was characterised to select optimal
doses for Period Il. These doses were selected to demonstrate proof of pharmacology, to identify a
minimum active and a saturating dose level.

In Period Il, the maximal dose did not exceed 67/134 mg/kg CK/BK bidaily, used as high alkalinising
dose and described as safe and the dose regimen could be divided up to three doses a day.

At least sixteen eligible subjects were to be included in a balanced manner to one of the four possible
treatment sequences, as detailed in table and in accordance with the randomisation table.

The study was divided in two SPs. Each SP included a day lead in phase to assess baseline effects
(day-1) followed by a 5-day treatment period (day 1 to day 5).

In period I, the allocation of placebo and ADV7103 doses was pre-specified in the randomisation
table. ADV7103 low, medium and high doses of period | are described in the table above and in
Appendix B of the protocol.

In Period Il, ADV7103 doses X, Y and Z and regimens were determined after the end of SP |, further
to an interim review of safety and PD data. The selected doses had to not exceed CK/BK 67/134
mg/kg bidaily of alkalising, this maximum practical dose being safe. On both SPs, the treatment was
administered under standardised protein normalised food regimen. The admission of the subjects to
the investigator centre was planned from day -2 evening to day 7 morning for both SPs.

Subjects were randomised and received Investigational medical products (IMPs) according to one of
the four treatment sequences during five days in the two SPs, i.e., from day 1 morning to day 5
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evening. In period |, the IMPs were administered two times a day, in the morning and in the evening,
at defined doses. In SP 1I, the IMP doses, the daily regimen and the timing of administration were
determined further to the interim analysis.

On both SPs, the treatment was administered under standardised protein normalised food regimen.
The admission of the subjects to the investigator centre was planned from day -2 evening to day 7
morning for both SPs. A wash-out period of at least one week was planned between the two SPs, see
Figure 13. A wash-out period of at least one week was planned between the two SPs. Reversibility
was assessed in a day during 24-hour after the end of treatment period assessment (day 6). The
screening was planned within the 2 weeks before inclusion and at least 24h before the first SP
baseline (day-14 to day-2). Safety assessments were conducted and criteria for eligibility were
controlled. The end of study visit was planned on the day following the end of Period Il, i.e., on day 7.

Table 17: Subjects by Analysis sets

Number of subjects SP | (CK/BK dose) SP Il (CK/BK dose)

4 Placebo bidaily ADV7103 41.5/83.0 [+2h]* bidaily
4 ADV7103 17/34 bidaily ADV7103 41.5/83.0 bidaily

4 ADV7103 33/36 bidaily Placebo bidaily

4 ADV7103 50/100 bidaily ADV7103 33/36 and 50/100

* [+2h] = was used to indicate that ADV7103 was taken 2h after the meal and not before a meal as done for the
other arms.. In the period 1 of the study, 3 different doses were evaluated with the same way of intake. In the
period 2 of the study, the same dose was tested with three different ways of intake, including one arm with intake
2 hours after a meal.

Figure 13: BO3CS Study Schedule

General study planning

Randomisation Adaptive design
v
Screening - Study period | (T days) - Washout - Study perod Il (7 days) 4 Endof study
Day-14 - Day-2 Day-1-Day7 21 week Day-1-Day7 Day7
Study period ADV7103 dose - S-day trestment

under standardised restricted -protein food regimen

| ADVT103 dose - S-day treatment
Baselne | under standardised restricted -protein f0od regimen Follo Study

14 14 " pedod end
{1den) ADV7103 dose - S-day trestment (1de) 5

under standardrsed restricled -prolen food regemen

ADV7103 placebo - S-day treatment

under standardised restricted -proten food regimen Urine pH 248 kit
Day -1 Day 1 Day2 Day 3 Day4 Day s Day6 Day7
Study schedule for urine pH 24h-evaluation Example: b.l.d dosing
Treatment at the moming Treatment & the evening
& &

I 08h00 10000 12h00 14h00 16h00 18000 20000 22n00 00hOO 02n00 04h00 06100

0-2h 24h 4-6h 6-8h 8-10h 1 "10-12nT112-14N " 14- 160" " 16- 180" ' 18-200" " 20-221 " '22-24h

In BO3CS both subjects and care providers in charge of the assessments were blinded. Blinding was
ensured, when required, by the addition of a dose of placebo to the assigned doses. The sponsor
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medical responsible and the study statistician were unblinded to enable the interim data review at the
end of SP |. The pharmacist of the investigator site was unblinded to prepare the doses, while the
other sponsor personnel in direct contact with the investigator site remained blinded to avoid any
accidental unblinding at the site level. The sponsor monitor was blinded.

Criteria for evaluation in study BO3CS are summarised in Table 18 42
Table 18: Study BO3CS Endpoints (46)

Endpoint
Primary Pharmacodynamic
endpoints «  Urine pH (measured with pH-metre): over 2 consecutive nychthemeral
recordings days after 5 days of treatment (day 4 and day 5) with ADV7103 or
placebo:

*  The mean urine pH values over 24-hour pooled across the 2 days

»  The urine pH values in the first morning and pre-dose urines during the 2 days,
in order to assess the ADV7103 residual effect, with changes from baseline
defined as followed: urine spot on Day 4 tOh* versus urine spot on Day -1 t-24h
and the 2h-urine collection on Day 5 (i.e. Day 4]22h — 24h]) versus the 2h-urine
collection Day 1 (i.e. Day-1]-2h — 0h])

*  The percentage of urine pH values = 7.0 over 24-hour pooled across the 2 days

*  The urine pH fluctuation (difference between maximal and minimal values) over
24-hour pooled across the 2 days

Secondary Pharmacodynamic

endpoints »  Citraturia: mean change from baseline of the values pooled across the 2 days.

»  Return to baseline urine pH (measured with pH-metre): mean change from
baseline of the values obtained in

« Day 6 of each SP, throughout the nychthemeral period and in the first morning
urines.

» Adverse events during the study

+ The incidence of urine pH values > 8.0 over the course of the study

«  Vital signs and ECG parameters: mean values and changes from baseline
during the study, incidence of abnormal values after treatment

« Standard laboratory parameters and special laboratory parameters (such as
kalaemia, blood pH, arterial alkaline reserve, urine electrolytes): mean values
and changes from baseline during the course of the study, incidence of
abnormal values after treatment.

Source: BO3CS Clinical Study Report.
Recruitment, screening and enrolment

Enough subjects were screened so that sixteen completed period |. Subjects of both genders were
enrolled, including at least 40% male subjects and 40% female subjects. Randomisation was stratified
by gender so that at least one female subject and one male subject were assigned to each treatment
sequence. A subject who completed the two SPs as defined by the protocol including any post-
treatment assessments were considered as ‘completer’. A subject was prematurely withdrawn from
the study whether she/he could not fully complete the two SPs.

Withdrawal was mandatory in the following situations:
* Pregnancy
» Occurrence of a disease that could preclude the participation to the study
»  Serious/non-serious adverse event as described
« Use of prohibited medications
0 acidic drugs, such as salicylates, tetracyclines and barbiturates,
0 basic drugs, such as quinidine
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0 drugs administered per os that can have reduced or increased rate and/or extent of
absorption in case of concomitant oral administration of alkalising agents

0 aluminium containing compounds
o0 methenamine,

0 potassium-sparing diuretics/aldosterone antagonists, such as amiloride, triamterene
or spironolactone

o digitalis glycosides
o0 drugs increasing serum potassium concentrations, such as angiotensin converting
enzyme (ACE) inhibitors, heparin, nonsteroidal anti-inflammatory agents, potassium-
sparing diuretics
0 any potassium supplement, such as any dietetic or food supplement or mineral water
with potassium load.
Withdrawal could be requested in the following situations:

* Hypersensitivity reactions

» Protocol violations, including non-compliance

*  Administrative reasons

» Investigators or subject’s decision

» Sponsor’s decision
Within 24 to 48 hours post-last dose, subjects underwent the same assessments as those planned
during the end of study visit. In addition, PD assessments (based on a urine sample) were performed

as possible whether the withdrawal occurred within the 36 hours after administration of one of the
IMPs.

The replacement policy was the following: any subject who did not complete period | had to be
replaced, any subject who discontinued after period | but prior to study completion could be replaced
at the discretion of the investigator and performed Period Il only. If possible, subjects were replaced
with gender-matching and had a similar body weight.

Table 16 provides the criteria for inclusion and exclusion of subjects in the study.

Table 16: BO3CS Inclusion and exclusion criteria 8

Inclusion criteria

1. Subject who was healthy, male or female, between the ages of 18 to 55 years inclusive, at inclusion,
with a body mass index (BMI) between 18 and 30

2. Subject who presented no medical major history or chronic treatment

3. Subject who was a female without childbearing potential, i.e., surgically sterilised or post-menopausal
or using adequate contraception (i.e., a double-barrier method including a local barrier at least during
the all duration of her participation to the study)

4. Subject who was willing and able to participate in the study and to understand and to comply with
study procedures for the entire length of the study

5. Subject who provided a signed written informed consent

6. Subject who was affiliated to a social health insurance system and/or in compliance with the
recommendations of the French Law in force relating to biomedical research

Exclusion criteria

1. Subject who presented any previous or concurrent medical condition or laboratory findings that
precludes participation, within the Month before the inclusion in the study

2. Subject who presented a urinary infection

3. Subjects with a recent (within the 2 weeks before the inclusion in study) febrile illness that precluded
or delayed participation

4. Female subject who was pregnant or who breastfed
5. Subject who received medications within the 4 weeks before the inclusion in the study including
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salicylates, tetracyclines, barbiturates, aluminium containing compounds, quinidine, methenamine,
potassium-sparing diuretics/aldosterone antagonists (such as amiloride, triamterene or
spironolactone), digitalis glycosides, ACE inhibitors, heparin, nonsteroidal anti-inflammatory agents,
potassium supplements

6. Subject who presented renal impairment (creatinine clearance <90 mL/min), hepatic impairment
(values of total bilirubin, alkaline phosphatases, transaminases and gamma-glutamyl transferases
>2.5 times the upper limit of the reference ranges), or clinical laboratory results with clinically
significant abnormalities (such as Calcemia or kalemia outside normal limits)

7. Subject who presented contradictions to the administration of the IMPs

8. Subject who had known allergic reactions or hypersensitivity to the active pharmaceutical ingredients
or other excipients of the formulations of the IMP

9. Subject who received a treatment with another investigational medicinal product within the 3 months
prior to the start of the study or who was scheduled to receive another IMP during the study

10. Subject who presented a history of or current drug and/or alcohol abuse (i.e., alcohol intake greater
than fourteen units per week, [1 unit = 8 g ethanol, e.g. ¥z pint beer, one glass wine, one measure
spirits])

11. Subject who smoked (>10 cigarettes/day) and who could not stop smoking during the study

12. Subject who had an infection with human immunodeficiency virus (HIV), active hepatitis B, or active
hepatitis C

13. Subject who had a history of difficult access to the oral administration route and/or conditions that
could hamper compliance and/or absorption of the IMPs (e.g., any difficulty of swallowing,
malabsorption or other chronic gastrointestinal diseases)

14. Subject who did blood donation in the 2 months prior to study start

15. Subject who was at risk of non-compliance in the judgement of the Investigator

16. Subject who presented any other condition, which in the opinion of the Investigator, precluded
participation in the study

17. Subject who would receive more than 4500 euros as indemnities for his/her participation in
biomedical research within the last 12 months, including the indemnities for the present study

18. Subject who could not be contacted in case of emergency

19. Subject under any administrative or legal supervision

Source: BO3CS Clinical Study Report.
Patient characteristics

42 subjects were screened of which sixteen subjects were included in the study. All the subjects
completed the study “8.

In study BO3CS, 100% of the subjects were Caucasian male (N=9) or female (N=7) healthy
volunteers. Age ranged from 19 to 53 years (mean 32.4 + 10.76), The median age was 27.0 years,
with an interquartile range of 19-53 years. Height ranged from 158 to 181 cm (mean 171.9 £ 7.20),
weight ranged from 54.9 to 80.9 kg (mean 66.62 + 6.15) and BMI ranged from 18.5 to 26.4 kg/m?
(mean 22.64 + 2.55).

All subjects were non-smokers (75%) or smokers of not more than ten cigarettes a day (25%), half of
the subjects were alcohol consumers (no more than seven units/week) and most of the subjects
(81.25 %) were caffeine consumers (< 3 cups/day).

Nearly half of the subjects (43.75 %) had a medical or surgical history (rhinitis allergic, breast
enlargement, polyp, female sterilisation), which was not considered to have an impact on the
assessment of safety and pharmacokinetics. All subjects were thus considered to be healthy, as full
examination (including blood pressure and heart rate), ECG and laboratory tests were normal or
slightly out of normal ranges, without clinical relevance 42,

A summary of demographic information for study BO3CS is provided in Table 30.
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B21CS

Study design

Study B21CS was a multicentre, open-label, non-inferiority sequential study to evaluate the efficacy,
safety, tolerability and acceptability of ADV7103 compared to SoC in distal renal tubular acidosis
patients 47,

The primary objective of the study was to evaluate the relative efficacy of ADV7103 and SoC on
correcting metabolic acidosis as measured by pre-morning dose blood bicarbonate levels during 3
days of treatment at steady state (day 2 to day 4) 4’. Secondary objectives were:

« To compare the efficacy on other blood bicarbonate derived parameters of ADV7103 to SoC
given after 5 days of treatment at steady state

» To evaluate the efficacy on the reduction of hypercalciuria of ADV7103 as compared to SoC
after 4 to 5 days of treatment at steady state

» To evaluate the efficacy on the correction of hypocitraturia of ADV7103 as compared to SoC
after 4 to 5 days of treatment at steady state

» To evaluate the safety and tolerability including the gastrointestinal tolerability of ADV7103 as
compared to SoC during 5 days of treatment at steady state

« To evaluate the acceptability (palatability, swallowing, ease of administration) of ADV7103 as
compared to SoC for 5 days of treatment at steady state

« To evaluate the compliance to ADV7103 as compared to SoC during 5 days of treatment at
steady state 4.

Since no alkali products are licensed for the treatment of dRTA, the initial study design presented for
the scientific advice was a randomised, dose ranging, placebo-controlled, double-blinded crossover
study. However, the Committee for Medicinal Products for Human Use (CHMP) was concerned about
the inclusion of a placebo group due to ethical and safety reasons. Indeed, since patients with dRTA
require alkalinising therapy and are titrated to their individual optimal dose, withdrawing such a
therapy could cause undue risks and was not recommended. The CHMP recommended the pivotal
clinical study design to be based on a switch from SoC (i.e. patients' own alkalinising therapy) to
ADV7103.

Following discussion, the CHMP endorsed a switch study (from SoC at the usual therapeutic dose to
ADV7103 at the therapeutic dose) with a treatment period longer than the one originally proposed for
the placebo-controlled study. The CHMP remarked that the goal such study was not to formally
demonstrate superiority or inferiority in terms of efficacy, but rather to obtain adequate data for the
CHMP to evaluate the effectiveness (and safety) of the ADV7103 treatment. This design was also
endorsed by the Paediatric Committee.

A 5-day period was selected as the chosen study length period as it enabled sufficient time to achieve
steady state and allow adequate and valid comparison of both treatment arms.

The study included three consecutive SPs; SP I, SP Il and SP Ill) during which enrolled patients were
to receive an alkalising treatment (their SoC without modification, and subsequently ADV7103) via
oral administration. A total of three visits were planned: Visit 1 (day 1; screening/inclusion visit), visit 2
(last day [day 5] of SP 1) and visit 3 (last day [day 5] of SP Ill). The length of the study was up to 40
days, depending upon the titration period in SP II, which could be from 3 to 30 days. Treatment at
each SP was as follows:

« SP | (5-day period). Patients were to receive their usual SoC alkalising treatment at the usual
therapeutic dose without modification. For 5 days. On day 5 (visit 2), the patients’
bicarbonataemia and other defined parameters were assessed.

« SP Il (variable duration period, up to 30 days). At the beginning of this period, patients

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -
ID9790

© Advicenne (2021) All rights reserved Page 43 of 177



switched from SoC to ADV7103. Patients were to receive ADV7103 twice a day for up to 30
days; titration was performed to determine the optimal dose based on patients’
bicarbonataemia.

« SP lll (5-day period). Patients were to receive ADV7103 twice a day for 5 days at the fixed
optimal dose identified during SP Il. On day 5 (visit 3), the patients’ bicarbonataemia and
other defined parameters were assessed *'.

« To assess 24-hour bicarbonataemia fluctuation patients of age subsets 1 and 2 and some
patients of subsets 3 and 4 were hospitalised at visits 2 and 3 for 24 hours. At visit 3 all
patients were allowed at their will to continue their treatment with ADV7103 in a follow-up
extension study (Study B22CS) for at least 48 months #7.

Figure 14: B21CS study design

SPIll Day 5
End of main study
Screening - Inclusion . Standard of care > ADVT103
Study extension
24 months
SP1(5 days) Study period Il & lll (8to 35 days)
SPI S5 (5 days) SPII Titration (3 to 30 days) SPIll SS (5 days)
D1 D2 D3 D4 D5 Samplingasneeded eg eg. D2 D3 D4 D5
DI D10
Visit 1 Visit 2 PC as needed Visit 3

Source: Study B21CS. Abbreviations: D = day, SP = study period, t = time.

The chosen study design enabled evaluation of the non-inferior efficacy on metabolic acidosis of
ADV7103 in comparison to the patients’ SoC after 5 days of treatment at an appropriate and stable
dose. The sequential study design allowed robust data to be obtained, using intra-individual
comparisons, while limiting the number of study patients and in particular children. The small number
of patients included ensured feasibility of the study because dRTA is a rare disease with less than
10,000 children being expected to require ADV7103 therapy in Europe.

The study B21CS was an open-label study with treatment switch. The primary endpoint is a laboratory
assessment (plasma bicarbonate), an introduction of bias by the assessor is not considered likely. In
addition, the laboratories did not know the SPs, timepoints and therefore treatment. During both
evaluation SPs, the doses of SoC and ADV7103 doses cannot be adapted according to the plasma
bicarbonate values, so there is no risk a bias from the investigator. There is no interim analysis
planned in the study. There are no secondary endpoints depending on a subjective evaluation or
outcome to assess by the investigator, except the adverse events, and the treatment experience
(palatability, ease of administration, ease of swallowing) assessed by the patients themselves.

Criteria for evaluation in Study B21CS are summarised in Table 19 47
Table 19: B21CS Endpoints

Endpoints
Primary The primary efficacy endpoint of the study was: average bicarbonate blood level during 3 days
endpoints of treatment at steady state with ADV7103 and SoC (day 2 to day 4, before the first daily dose
of SP Il and SP |, respectively)
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Secondary
endpoints

Categorical

Number/proportion of patients with abnormal bicarbonataemia value (i.e., patients with
at least one value of bicarbonataemia below lower normal range, on day 2 t0*, day 3
t0 or day 4 t0).

Number/proportion of non-responders (i.e., patients with all three values of
bicarbonataemia below lower normal range, on day 2 t0, day 3 t0 and day 4 t0).
Number/proportion of non-responder patients with abnormally low bicarbonataemia

value (i.e., patients with a mean blood bicarbonate value below the lower normal value
on day 2 t0, day 3 t0 or day 4 t0).

Continuous endpoints

Area under the curve from t0 to t12h (AUCO0-12h) on day 5
area-under-curve (AUC) from t0 to t24h (AUCO0-24h) on day 5
Fluctuation: Maximum minus minimum concentrations over 24 h on day 5.

Number of patients with a hypokalaemia after 4 to 5 days of treatment at steady state
Number of patients with a hypercalciuria after 4 to 5 days of treatment at steady state
Number of patients with a hypocitraturia after 4 to 5 days of treatment at steady state

Number of patients with abnormally high urine calcium/citrate (UCa/UCi) ratio
(expressed in mg/mg) and with UCa/UCi expressed in mmol/mmol above the risk
threshold for lithogenesis after 4 to 5 days of treatment at steady state (post-hoc
analyses)

Safety
endpoints

Number/proportion of patients with treatment-emergent adverse events (TEAEs),
incidence and severity of these TEAEs during the study.

Gastrointestinal tolerability evaluated with age-appropriate scales: a facial hedonic\
scale (FHS) for the 4-11-year-old children and a 100mmVisual Analogue Scale (VAS)
ranging from zero “no complaint” to 100 “extremely severe complaint” for the other
patients) at inclusion, on SP | day 5 (visit 2) and SP Il day 5 (visit 3)

Incidence of abnormal values of:

Venous blood chemistry, at the screening visit (visit 1, day 1) and day 5 of SP | and
SP 1l (Urea/Blood Urea Nitrogen, urate, creatinine, creatinine clearance, total protein,
albumin, serum electrolytes (potassium, sodium, chloride, calcium, magnesium,
bicarbonate, phosphorus). Bone alkaline phosphatases, 25-hydroxy-vitamin D, 1a,25-
dihydroxy-vitamin D, parathormone, new bone marker).

Urine chemistry, at the screening visit (visit 1, day 1) and day 5 of SP | and SP IlI: pH,
specific gravity, bicarbonate, creatinine, urea, citrate, potassium, sodium, chloride,
calcium, magnesium and phosphate and crystalluria.

Urine analysis (pH, leucocytes, glucose, ketones, protein, blood) at the screening visit
(visit 1, day 1) and day 5 of SP Ill (end of study).

A complete physical examination was performed at screening (visit 1, day 1) and day
5 of SP Il (end of study).

Acceptability
assessed
based on
compliance,
palatability,
ease of
swallowing
and ease of
administration

Palatability — A 100mm VAS (ranging from 0 “| dislike it very much” to 100 “| like it very
much”) was used for patients in the age subsets 1 and 2 (self-assessment) and for
patients in the age subset 4 (assessment performed by one parent). A 5-point FHS
(ranging from “dislike very” much to “like very much”) was used for patients in the age
subset 3.

Ease of administration and ease of swallowing. A 100mm VAS (ranging from zero
“very difficult” to 100 “very easy”) was used for all age subsets (self-assessment for
patients in the age subsets 1 and 2; assessment performed by one parent for the
patients in the age subsets 3 and 4)

Source: B21CS Clinical Study Report. Abbreviations: AUC, area under curve; SP, study period; VAS, Visual

Analogue Scale.

In study B21CS, 49% of patients received more than one SoC, 62% received sodium salt, 86% had 3
to 6 intakes per day, and 27% required intake during the night.
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Table 19: Average doses of SoC compared to ADV7103

Average dose of SoC Average dose of ADV7103
Adult 2 1.5 mEqg/kg a day 1.7 £1 mEqg/kg a day
Adolescents 2.2+1.4 mEqg/kg a day 2.8+1.7 mEqg/kg a day
Children 2.7+1.2 mEqg/kg a day 3.8+1.1 mEqg/kg a day
Infants 5.312.5 mEqg/kg a day 6.1+2.3 mEqg/kg a day

Source: B21CS CSR. Abbreviations: N = number, SoC = standard of care.
Table 20: Pivotal trial, SoC dosing vs ADV7103

SoC* (N=37) ADV7103 (N=32)
Taking >1 medication 18 (48.6%) 0
Taking alkali + K* supplement 3(8.1%) 0
Sodium load (mean + SD) 1.08 £ 0.47 g/day 0
< 2 intakes per 24 hours 5(13.5%) 32 (100%)
> 3 intakes per 24 hours 32 (86.5%) 0
At least one intake at night 10 (27%) 0

Source: B21CS CSR. Abbreviations: N = number, SoC = standard of care.

Table 21: Pivotal trial treatment dosage
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Source: B21CS CSR. Abbreviations: n = number; SD = standard deviation; SoC = standard of care.

Visits to the investigator site to perform all the examinations (visit 1, visit 2 and visit 3), phone calls
with the investigator and local laboratory visits were organised throughout the study for patients
enrolled in France and Slovakia. For organisational reasons, patients enrolled in Serbia were
hospitalised throughout the 3 SPs, so all visits were conducted at the hospital 4.

Historical data about the usual SoC of the patients took before study entry were collected.
Nevertheless, data were not always available in the medical records of the patient due to changes of
physician and patients moving location. For data available (for 25 patients), it appears that most
patients received their usual SoC alkalising treatment for 4 years (8 months to 4.7 years), and the last
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treatment without product or dose modification before study entry lasted in average 18 months, but
was variable according to the patient (from 0.5 to 51 months), as detailed in

Table 22. Alkalinising treatment was changed between 1 and 6 times before study entry (i.e., from 0
to 5 times before the line of SoC) with modification of the alkalising agents and/or the daily doses.

There was no inclusion criterion about the time on stable dose of SoC prior to study.

Table 22: Treatment before study enrolment

B21CS - B22CS Subject SoC treatment Lines of SoC before SoC treatment duration at
age duration study entry the last therapeutic dose
Adults

19 years old 4 years 2 different doses 8.5 months
18 years old 4 years 1 48 months
46 years old

19 years old

21 years old 3 years 6 products and/or doses 4.5 months
19 years old 4.7 years 3 different doses 14.5 months
18 years old >2 years 2 different doses 25.5 months
Adolescents

15 years old 4 years 3 products and/or doses 23.5 months
14 years old 4 years 4 products and/or doses 10.5 months
12 years old

17 years old 4 years 6 different doses 7 months

13 years old 4 years 6 different doses 1 month

15 years old 3.8 years 4 products and/or doses 0.5 month
13 years old 4 years 3 different doses 4 months

14 years old

Children

4 years old 4 years 3 different doses 13.5 months
4 years old 4 years 4 products and/or doses 22 months

5 years old 3.7 years 5 different doses 1 month

6 years old 4 years 5 products and/or doses 14.8 months
8 years old 8 months 1 8 months

7 years old 4 years 2 products and/or doses 37 months
11 years old 1.2 years 2 products and/or doses 2 months

8 years old

4 years old 1.2 years 3 different doses 7 months

4 years old 4 years 6 products and/or doses 7.8 months
8 years old 4.3 years 1 51 months
8 years old 3.7 years 1 44 months
8 years old 4 years 1 48 months

5 years old

Infants/Toddlers

3 years old
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2 years old 2 years 4 products and/or doses 17 months

3 years old 1? 37 months?

Source: B21CS CSR. Abbreviations: n = number; SD = standard deviation; SoC = standard of care.
Mean titration period

Extent of exposure (start and end dose, and total number of days of treatment) during SP Il is
summarised in Table 31 for the overall study population (all age subsets). During SP I, most patients
(33 [89.2%] patients) received a titration of ADV7103. The administration of ADV7103 was interrupted
for three paediatric patients: 1 adolescent due to one treatment intake missing, one adolescent due to
acute gastroenteritis for about 36 hours and one child due to infection with vomiting for about 3
weeks. The duration of the titration period ranged from 4 to 25 days; the minimal starting dose was
27.40 mEqg/day, and the maximal ending dose was 292.00 mEg/day. The median titration period was
10 days for eleven patients. Duration of the titration period was similar across age subsets, except for
the infants who had a longer titration (17 days).

The mean titration period was 12.76 days.
Table 23: Extent exposure to ADV7103 in SPII (Overall study population) B21CS

SP 1l ADV7103 titration

Number of patients Start dose in mEg/day End dose in mEq/day Total number of days
of treatment

1 92.00 92.00 4 days

4 30.50 204.00 9 days

11 28.50 158.00 10 days

2 46.50 124.00 11 days

2 30.00 90.46 13 days

3 27.40 110.00 14 days

2 39.00 272.00 15 days

4 49.00 135.00 16 days

1 46.00 61.20 17 days

2 45.80 109.80 18 days

1 146.00 292.00 22 days

1 87.00 87.00 25 days

Table 24: Calculation of titration mean B21CS

SPII - ADV7103 titration

Number of patients Total number of days treatment

1 4 4
4 9 36
11 10 110
2 11 22
2 13 26
3 14 42
2 15 30
4 16 64
1 17 17
2 18 36
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1 22 22

1 25 25

Total = 34 Total= 174 Mean =12.76

Recruitment screening and enrolment

Patients with an established diagnosis of dRTA with metabolic acidosis were enrolled in a staggered
approach into four age subsets (=18 years, 12 to 17 years, 4 to 11 years, and 6 months to 3 years),
with a minimum of four patients in each subset. A Data Safety Monitoring Board was formed and met
when at least four patients of a defined age subset had completed the study to confirm or modify the
initial dose of ADV7103 for the subsequent age subset and to review the bicarbonataemia fluctuation,
and safety and tolerability data 47.

According to the clinical study protocol (CSP), 32 patients were to be enrolled. However, due to a
higher-than-expected eligibility rate and problems with CSP compliance for the included patients, a
total of 37 patients were screened and included in the study: 7 adults (>18 years), 10 adolescents
(from 12 to 17 years old inclusive), 15 children (from 4 to 11 years old inclusive) and five infants (from
6 months to 3 years old inclusive).

Table 18: B21CS Inclusion and Exclusion Criteria

Inclusion criteria

1. Patient who had a diagnosis of dRTA (acquired or inherited form) with metabolic acidosis

2. Patient male or female, including child aged between 6 months and 17 years old and adult aged =18
years old and <55 years old

3. For female patients (maiden after puberty or woman), non-childbearing potential had to be confirmed,
for example using a contraceptive method judged effective by the investigator (or surgically sterilised)
if sexually active and having a negative pregnancy test at inclusion

4. Patient and/or parents or legal representative(s) who was (were) willing and able to participate in the
study, to understand and to comply with study procedures for the entire length of the study

5. Patient or parents or legal representative(s) who had provided a signed written informed consent
For patients of <17 years of age, collection or attempt to collect assent had to be confirmed

7. Patient who was affiliate to a social health insurance system and/or in compliance with the
recommendations of the national law in force relating to biomedical research

o

Exclusion criteria
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1. Patient who presented associated proximal tubular signs (i.e., presenting for example
hypophosphoraemia, urinary betamicroglobulin, hyponatraemia)

2. Patient who presented a kalaemia (i.e., plasma potassium concentration) >5.0 mmol/L

3. Patient who presented a severe or moderate renal impairment (creatinine clearance <45
mL/min/1.73m? according to Schwartz formula for the children and both Cockcroft & Gault and MDRD
formulas for adults)

4. Patient who presented — barring the study disease — any previous or concurrent medical condition or
any laboratory or clinical findings or any other condition that in the opinion of the investigator would
have been negatively affected by the study medication or that would have affected the study
medication or that precluded participation, e.g., uncontrolled diabetes mellitus, adrenal insufficiency,
cardiac impairment, repeated infections, metabolic alkalosis, chronic diarrhoea

5. Patient who took or could not stop (last dose on day 1) potassium-sparing diuretics (e.g., SP
ironolactone, aldactone, amiloride, triamterene), angiotensin converting enzymes inhibitors,
angiotensin Il receptor antagonists, tacrolimus, potassium desodic salts

6. Female patient who was pregnant or breast-feeding

7. Patient who received any medication within the 4 weeks before the inclusion in the study that could
interfere with the study treatment

8. Patient who presented contraindications to the administration of the study treatment such as known
allergic reactions or hypersensitivity to the active pharmaceutical ingredients or other excipients of
the formulations of the study treatment, history of difficult access to the oral administration route
and/or conditions that may have hampered compliance and/or absorption of the study treatment (e.g.
any difficulty of swallowing, malabsorption, delayed gastric emptying, oesophageal compression,
intestinal obstruction or other chronic gastrointestinal disease)

9. Patient who was admitted to hospital in emergency settings
10. Patient who had participated in a clinical trial within the last 3 months before enrolment
11. Patient who was at risk of non-compliance of the study procedure in the judgement of the investigator

12. Patient who presented any other condition, which in the opinion of the investigator, would preclude
participation in the study

13. Patient who could not be contacted in case of emergency
14. Patient under any administrative or legal supervision

Source: B21CS Clinical Study Report. *t0 refers to the period before the first dose on a particular day. The time
point t0 was selected as it represents the residual effect of the product after its last administration (i.e. 12 hours
for ADV7103 according to the BIDAILY intakes, and a flexible time- period for SoC but no more than 12 hours,
due to the multiple daily intakes of SoC).

Non-completion/discontinuation of treatment

Most patients completed the study (32 [86.5%] patients) including all 7 (100%) adults, 8 (80%)
adolescents, 14 (93.3%) children and 3 (60%) infants.

During SP |, a total 2 (5.4%) patients discontinued prior to period completion: 1 (6.7%) child due to
consent withdrawal by subject (too many blood tests undertaken), and 1 (20%).1-year-old infant due
to other reasons (difficulty in swallowing ADV7103). In agreement with the sponsor, an attempt was
made to give first intake of ADV7103 a patient at the hospital during SP | but the patient was unable to
swallow the tablets certainly due to his young age.

During SP I, a total of 3 (8.6%) patients discontinued prior to period completion: 1 (10%) adolescent
due to a lack of efficacy, 1 (10%) 3-year-old infant due to consent withdrawal by subject (failure to
take the treatment from the first intake) and 1 (25%) adolescent due to consent withdrawal by subject
(difficulty of treatment intake). Overall, of 35 patients entered in SP Il, 34 patients received at least
one dose of ADV7103. During SP lll, there was no premature discontinuation, see Table 25.
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Table 25: B21CS Patient disposition

n(%)

Adults Adolescents Children Infants (from | Total
(2 18 years) (from 12-17 (from 4-11 6 months -3

years years years

inclusive) inclusive) inclusive)
Screening
Entered phase, N 7 10 15 5 37
Completed phase, n 7 (100) 10 (100) 15 (100) 5(100) 37 (100)
(%)
SPI
Entered phase, N 7 10 15 5 37
Completed phase, 7 (100) 10 (100) 14 (93.3) 4 (80) 35 (94.6)
n(%)
Discontinued priorto | - - 1(6.7) 1(20) 2(5.4)
phase completion, n
(%)
Primary reason for - - Withdrawal by | Other (1[20]) Other (1[2.7])
non completion of subject (1 Withdrawal by
study phase (n[%)]) [6.71) subject (1[2.7])
SPII/SPIII
Entered phase, N 10 14 35
Completed phase, 7 (100) 8 (80) 14 (100) 3(75) 32(91.4)
n(%)
Discontinued priorto | - 2 (20) 1 1(25) 3(8.6)
phase completion, n
(%)
Primary reason for - Lack of - Withdrawal by | Lack of
non completion of efficacy (1[10]) subject efficacy
study phase (n[%]) Withdrawal by (1[25]) (112.91)

subject Subject

(1[10]) withdrawal

(2[5.7])

Overall total
Screened, N 7 10 15 37
Completed study, 7 (100) 8(80) 14 (93.3) 3 (60) 32 (86.5)

Source: B21CS CSR. *Discontinuation during SPIl only

Patient characteristics

A total of 37 patients were screened and underwent three SPs: SoC at steady state, ADV7103
titration, and ADV7103 at steady state. Most patients (86.5%) completed the study. The ITT set and
the acceptability analysis (AA) set included all 37 patients, while the PP set included 30 patients (2
patients were excluded due to major protocol deviations and five patients due to early study
discontinuation). Overall, many patients (62%) were female, except for the infant category where most
patients (80%) were male. The mean age of adults, adolescents, children and infants was 23.3 years,
14.0 years, 7.3 years and 2.6 years, respectively 4’

The vast majority (35 [94.6%]) of patients had the inherited form of dRTA and one patient had an
acquired form of dRTA concomitant to Sjogren syndrome. For one patient the type of dRTA was
unknown, although an inherited dRTA was suspected as diagnosis was done 2 months after birth
based on acidosis and nephrocalcinosis. The first diagnostic of dRTA was done early for most

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -

ID9790

© Advicenne (2021) All rights reserved

Page 51 of 177




patients: at 3 years of age in average for the inherited dRTA cases (at 0.6, 5.3, 1.1 and 0.5 years of
age, in adults, adolescents, children and infants, respectively), and at 38 years of age for the acquired
dRTA case. Common dRTA symptoms were: nephrocalcinosis (in 32 [86.5%] patients), hearing
impairment (in 23 [62.2%] patients), nephrolithiasis (in 5 [13.5%)] patients), growth impairment (in 4
[10.8%)] patients) #7.
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B22CS

Study design

This study was a multicentre, OLE study of the Phase Il/lll Study B21CS in patients with dRTA. Study
B21CS was a multicentre, open-label, non-inferiority, sequential study comparing the efficacy, safety,
tolerability and acceptability of ADV7103 with SoC during two successive phases involving a switch
from SoC to ADV7103 in patients with a confirmed diagnosis of dRTA. Patients completing Study
B21CS were allowed to enter the OLE study (Study B22CS) and continue their treatment with
ADV7103 at the optimal dose determined during Study B21CS (and further adapted if needed) for 24
months (originally planned for 24 months but extended in France until market authorisation and
availability of ADV7103 and extended for six additional months (30 months in total) in Slovakia and
Serbia, until approval of the import licence for ADV7103). A total of 30 patients with inherited dRTA
were thus enrolled into Study B22CS after satisfactory completion of Study B21CS.

Six visits were scheduled during the first 24 months of the OLE study. The first visit of Study B22CS at
M1 corresponded to visit V3 of Study B21CS (SP lll, day 5) and a further five visits took place at M3,
M6, M12, M18 and M24, respectively. One visit every year was scheduled thereafter for patients
continuing beyond 24 months in France. For patients in Slovakia and Serbia, there was a further visit
6 months after M24 (M30).

The daily dose of ADV7103/ADV7103 was provided in two doses per day (one dose in the morning
and one dose in the evening) taken orally before a meal, directly in the mouth then swallowed with
water or mixed with some semi-liquid foods for the youngest children. The morning dose was taken
between approximately 7 and 8 am and the evening dose approximately between 7 and 9 pm. The
prolonged-release granules of ADV7103/ADV7103 were not to be chewed or crushed. At the initiation
of the B22CS OLE study, the dose of ADV7103/ADV7103 for each patient was the optimal dose
defined by the investigator during SP Il of Study B21CS. The dose of ADV7103/ADV7103 could be
further adapted according to the needs of the patient, based on the investigator judgement 6.

Figure 15: B22CS study design for patients in France

Visit 3 of stud
B21CS (SP ”3; — B22CS 24 Months study Study prolongation
Day 5) ' up to marketing authorisation
M1 M3 M& M12 M18 M24 Visits every 12 months and at the
v V2 V3 V4 V5 Ve prolongation study end

Source: clinical study protocols. Abbreviations: M = month; SP = study period; V = visit.

Figure 16: B22CS study design for patients in Slovakia and Serbia

Visit 3 of
study _ .| ADV7103 optimal dose b.id. | Study prolongation: 6 months
B21CS (SP : 24 Months study - from M24 to M30
Il Day 5) !
) M ' M3 M6 Mi12 M18 M24 Ma30
N V2 V3 V4 V5 Vb vr

Source: clinical study protocols. Abbreviations: M = month; SP = study period; V = visit.

The primary objective of the study was to evaluate the long-term safety and tolerability of ADV7103 as
measured by adverse events. Safety and tolerability were assessed by recording AEs and serious
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adverse events (SAEs), physical examination (including body weight, height, body mass index [BMI],
and Tanner stage [if appropriate]), vital signs and electrocardiograms (ECGs), and urine and blood
laboratory tests.

The secondary objectives of this study were to evaluate:

+ The long-term efficacy of ADV7103 on correcting metabolic acidosis as measured by
bicarbonataemia.

» The long-term effects of ADV7103 on hypocitraturia.

* The long-term effects of ADV7103 on hypercalciuria.

» The long-term effects of ADV7103 on crystalluria.

+ The long-term paraclinical and biological safety of ADV7103.

* The long-term compliance to ADV7103.

* The long-term effects of ADV7103 on kalaemia.

» The long-term effects of ADV7103 on hyperphosphaturia.

+  The long-term effects of ADV7103 on hypermagnesuria 6.
Exploratory objectives were:

*  The long-term effects of ADV7103 on nephrocalcinosis.

» The long-term effects of ADV7103 on nephrolithiasis.

* The long-term effects of ADV7103 on bone remodelling.

» The long-term effects of ADV7103 on rickets and osteomalacia, respectively in the paediatric
and adult population.

* The long-term effects of ADV7103 on growth in the paediatric study population.

* The long-term effects of ADV7103 on pubertal maturity in the relevant paediatric study
population.

* The long-term treatment acceptability of ADV7103.
+  The long-term effects of ADV7103 on QoL 46
Table 21: B22CS Endpoints

Endpoint
Primary safety The number/proportion of patients presenting adverse events (AE) throughout the course
endpoint of the study, including the incidence and severity of these events.
Secondary The number/percentage of patients presenting abnormal values after treatment at each

safety endpoint study visit, including the incidence and clinical significance when appropriate of these
abnormal values, for:

e Physical examination (general appearance, bone system, muscular system,
articular system),

e Vital signs (systolic and diastolic blood pressures [SBP and DBP], heart rate [HR]
and respiratory rate [RR]),

e ECG parameters (HR, PR interval, QRS interval [QRS], QT interval [QT], QT
interval with Bazett’s correction [QTcB] and QT interval with Fridericia’s correction
[QTcF]),

e Laboratory parameters (serum chloride, albumin, proteins, sodium, magnesium,
urea, creatinine) and urine bicarbonate, potassium, chloride, proteins, sodium,
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magnesium,

Liver function tests (aspartate aminotransferase (AST) and alanine
aminotransferase [ALT]),

Urinalysis (pH, leucocytes, glucose, ketones, proteins, blood and specific gravity)
with microscopic examination if required,

Estimated GFR (eGFR) using the Schwartz formula for children and Cockcroft &
Gault formula for adults.

Efficacy The number/percentage of patients presenting normal ranges at each study visit in the
endpoints following parameters:

e Bicarbonataemia,

e Kalaemia,

e Citraturia (expressed as urinary ratio of citrate/creatinine [UCi/UCr]),

e Calciuria (expressed as urinary ratio of calcium/citrate [UCa/UCi] and urinary ratio of
calcium/creatinine [UCa/UCr]),

e Phosphaturia (expressed as urinary ratio of phosphate/creatinine [UPh/UCr], tubular
reabsorption of phosphorous [TRP] and ratio of renal tubular maximum reabsorption
of phosphorous [TmP] to GFR [TmP/GFR]),

e Magnesuria (expressed as urinary ratio of magnesium/creatinine [UMg/UCr]),

e The number/percentage of patients at each study visit presenting crystalluria
positive, including urine environment

e Compliance to the treatment including the incidence of events of non-compliance at
M3, M6, M12, M18, M24, M30 (for patients in Slovakia and Serbia) and for patients
in France, at annual visits in the prolongation

Exploratory e Nephrocalcinosis,
efficacy '
endpoints e Calculi,

Bone remodelling (including biochemistry blood parameters and BMD),
Rickets and osteomalacia,

Evaluation of growth in children (including stature and body weight measurement,
EAS balanced by the genetic target structure (GTS), and growth velocity),

Physical development of the sexual organs at puberty,
Treatment acceptability of ADV7103

Patients’ and parents’ QoL (evaluated with a VAS to be filled in by the patient or the
caregiver, depending on age),

Impact of dRTA and its treatment on daily life of patients and/or parents through
individual exploratory interviews after M24, during prolongation period,

Medical history (disease history of the patient for the 4 years before Study B21CS in
relation to their medical profile for the 4 years during Study B22CS: results of
bicarbonataemia, kalaemia, blood creatinine, urine calcium, urine creatinine, urine
citrate, eGFR, number of hospitalisations and any visits to hospital emergency
service, number of renal calculi, anthropometric data, doses of alkalising treatment
used and dRTA genetic mutation),

Most exploratory efficacy endpoints were assessed at M1 and M24, and at annual
visits during the prolongation period and at end of study, except biochemistry blood
parameters, stature, body weight, growth velocity and physical development of the
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sexual organs at puberty (assessed at each study visit), treatment acceptability
(assessed at M24 only), and patients’ and parents’ QoL (assessed at M6 and M24).

Source: B22CS Clinical Study Report (CSR). Abbreviations: AE = adverse events, GTS = Genetic target
structure, QoL = quality of life, VAS = visual analogue scale.

Recruitment, screening and enrolment

The study population consisted of children and adult patients with dRTA who had participated in Study
B21CS and agreed to continue with ADV7103 treatment instead of their usual alkalising treatment for
the duration of Study B22CS.

As many patients as possible (up to 32 patients) were to be enrolled from Study B21CS.

Four age groups were planned: infants from 6 months to 3 years old, children from 4 to 12 years old,
adolescents from 12 to 17 years old and adults from 18 years old.

Table 20: B22CS Inclusion and Exclusion Criteria #°

Inclusion criteria

1. Patient who had participated in and completed Study B21CS
2. Patient who had a diagnosis of dRTA (acquired or inherited form) with metabolic acidosis

3. Patient male or female, including child aged between 6 months and 17 years old and adult aged =18
years and <55 years old

4. Patient for whom the efficacy, safety and tolerability of ADV7103 was satisfactory during Study
B21CS

5. Patient and/or parents or legal representative(s) who were willing and able to participate in the study,
to understand and to comply with study procedures for the entire length of the study

6. Patient or parents or legal representative(s) who had provided signed written informed consent
7. Patient of <17 years of age for whom assent had been collected or had been tried to be collected

Exclusion criteria

1. Patient who had not participated in Study B21CS

2. Patient for whom any safety issue could have contraindicated her/his participation in the extension
study

3. All exclusion criteria stated for B21CS

Source: B22CS CSR.
Non-completion/discontinuation of treatment

One adult withdrew from the study after M12 for personal reasons, and one adolescent and one child
completed the study at M30 as per the country specific protocol. All patients were included in the
safety, efficacy and QoL analyses.

Patient characteristics

The study population consisted of children and adult patients with dRTA who had participated in Study
B21CS and agreed to continue with ADV7103/ADV7103 treatment instead of their usual alkalising
treatment for the duration of Study B22CS “6.

Up to 32 patients were planned to be included, and 30 participated in this OLE study. Four subgroups
of age were planned: infants from 6 months to 3 years old, children from 4 to 11 years old,
adolescents from 12 to 17 years old and adults from 18 years old 4.

A total of 30 patients (six adults, eight adolescents, 13 children and three infants) entered the OLE
study and 29 of these had data collected up to M24. Only one patient who participated to B21CS
study was not willing to continue in B22CS study. The only patient was an adult with acquired dRTA
(all other patients had inherited dRTA, the most severe form of dRTA), The patient preferred to pursue
her previous usual treatment as it was not so constraining for her, and she was not motivated to follow
the B22CS study procedures. The previous treatment was an official preparation of potassium citrate
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further dissolved in water by the patient.

The baseline dRTA status of patients in the study (from Study B21CS), including mode of diagnosis,
form of dRTA and presence of associated symptoms, is summarised by age group and overall, in
Table 26.

Most patients (23 patients, 76.7%), had a genetic diagnosis. One child was not genetically tested
since his older brother presented a genetically diagnosed dRTA. Eighteen patients (60.0%) had a
clinical and/or biochemical diagnosis (in the absence of or before genetic diagnosis). All the patients
assessed had inherited dRTA (one child had missing genetic data to confirm the aetiology of dRTA).

All patients had past presence of metabolic acidosis (100%) and the majority had nephrocalcinosis
(86.7%) and hearing impairment (66.7%), regardless of the subgroup of age. With regards to the
nephrocalcinosis and hearing loss the population of the study is strictly comparable to dRTA patients
published in the literature with very similar frequency for these two major symptoms 7. Some patients
(13.3%) presented nephrolithiasis, again in the same range as reported in the literature. Muscle
weakness, cramp, periodic paralysis, nephrolithiasis, renal impairment, fractures/pseudo fractures,
growth impairment (in children), short stature (in adults) and other clinical symptoms were only seen
in small numbers at baseline (<four patients). One infant had hypokalaemia, two patients (one adult
and one child) had osteopenia and one child had polyuria. There were no cases of rickets,
osteomalacia or bone pain at baseline. Thus, the population included in the study is comparable to the
published cohort.

Table 26: Study B22CS Baseline Distal Renal Tubular Acidosis Status

Parameter Yes/No | Adult Adolesce | Child [4- Infant Overall
[218Y] nt [12- 12Y] [0.5-4Y] (N=30)
(N=6) 18Y] (N=8) | (N=13) (N=3)

Mode of diagnosis

Genetic No 1(16.7) 2 (25.0) 4 (30.8) 0 7 (23.3)

Yes 5(83.3) 6 (75.0) 9 (69.2) 3(100.0) 23 (76.7)

Clinical diagnosis Yes 6 (100.0) 2 (25.0) 5(100.0) 1(33.3) 14 (100.0)

Biochemical and clinical Yes 0 1(12.5) 0 0 1(12.5)

Genetic diagnosis for brother | Yes 0 0 1(12.5) 0 1(12.5)

Biochemistry Yes 0 0 0 1(12.5) 1(12.5)

Biochemical Yes 0 1(12.5) 0 0 1(12.5)

Form of dRTA

Inherited Yes 6 (100.0) 8 (100.0) 12 (100.0) | 3 (100.0) 29 (100.0)

Acquired No 6 (100.0) 8 (100.0) 12 (100.0) | 3 (100.0) 29 (100.0)

Associated Symptoms

Metabolic acidosis Yes (100.0) | 8(100.0) | 13(100.0) | 3(100.0) | 30 (100.0)
3(37.5) 6 (46.2) 1(33.3) 10 (33.3)
(100.0) | 5 (62.5) 7 (53.8) 2 (66.7) 20 (66.7)
(100.0) | 7 (87.5) 13 (100.0) | 3(100.0) | 29 (96.7)

6
0
6
6
Yes 0 1(12.5) 0 0 1(3.3)
5
1
5
1
0

Hearing impairment No

Yes

Muscle weakness No

Cramp No 83.3) 6 (75.0) 13 (100.0) | 3(100.0) | 27 (90.0)

(

Yes (16.7) 2 (25.0) 0 0 3(10.0)
(83.3) 8(100.0) | 13(100.0) | 3(100.0) | 29 (96.7)
(16.7) 0 0 0 1(3.3)

2 (25.0) 1(7.7) 1(33.3) 4 (13.3)

Periodic paralysis No

Yes

Nephrocalcinosis No
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Parameter Yes/No | Adult Adolesce | Child [4- Infant Overall
[218Y] nt [12- 12Y] [0.5-4Y] (N=30)
(N=6) 18Y] (N=8) | (N=13) (N=3)
Yes 6 (100.0) 6 (75.0) 12 (92.3) 2 (66.7) 26 (86.7)
Nephrolithiasis No 6 (100.0) 6 (75.0) 12 (92.3) 2 (66.7) 26 (86.7)
Yes 0 2 (25.0) 1(7.7) 1(33.3) 4 (13.3)
Renal impairment No 6 (100.0) 7 (87.5) 13 (100.0) | 3(100.0) 29 (96.7)
Yes 0 1(12.5) 0 0 1(3.3)
Rickets No 6 (100.0) 8 (100.0) 3(100.0) | 3(100.0) 30 (100.0)
Osteomalacia No 6 (100.0) 8 (100.0) 3(100.0) | 3(100.0) 30 (100.0)
Bone pain No 6 (100.0) 8 (100.0) 3(100.0) | 3(100.0) 30 (100.0)
Fractures/pseudo fractures No 6 (100.0) 8 (100.0) 3(100.0) | 2(66.7) 29 (96.7)
Yes 0 0 0 1(33.3) 1(3.3)
Growth impairment No 0 8 (100.0) 12 (92.3) 1(33.3) 21 (70.0)
Yes 0 0 1(7.7) 2 (66.7) 3(10.0)
NA 6 (100.0) 0 0 0 6 (20.0)
Short stature No 5(83.3) 0 0 0 5(16.7)

Source: B22CS CSR. Abbreviations: N= number; Y = years.
Previous and concomitant medications

Previous (all) and concomitant medications (taken by =2 patients overall) at baseline are summarised

by age group and overall, in Table 27 and Table 28, respectively.

Eleven patients (36.7%) were taking previous medication, defined as medication started before the
first study medication intake and maintained throughout the study duration at the same dose (Table
12). The most taken medication was cholecalciferol, which was taken by six patients (20.0%); one
adult, one adolescent, three children, and one infant. Four patients (13.3%, three adults and one
child) were taking mineral supplements, and two adults were taking sex hormones or modulators of

the genital system. Two patients (6.7%, one adult and one child) were taking the diuretic

hydrochlorothiazide. All other medications were taken by one patient only.

Table 27: Study B22CS previous medications

Medication Class Medication drug Adults Adolesce | Children Infants Overall
name * [218Y] nts [12- [4-12Y] [0.5-4Y] (N=30)
(N=6) 18Y] (N=13) (N=3)
(N=8)
All All 5(83.3) 1(12.5) 4 (30.8) 1(33.3) 11 (36.7)
Analgesics All 1(16.7) 0 0 0 1(3.3)
Paracetamol 1(16.7) 0 0 0 1(3.3)
Anti-histamines for All 1(16.7) 0 0 0 1(3.3)
systemic use Desloratadine 1(16.7) |0 0 0 1(3.3)
Diuretics All 1(16.7) 0 1(7.7) 0 2(6.7)
Hydrochlorothiazide | 1 (16.7) 0 1(7.7) 0 2(6.7)
Drugs for obstructive | All 1(16.7) 0 0 0 1(3.3)
airway diseases Salbutamol 1(167) |0 0 0 1(3.3)
Seretide 1(16.7) 0 0 0 1(3.3)
Mineral supplements | All 3 (50.0) 0 1(7.7) 0 4 (13.3)

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -

ID9790

© Advicenne (2021) All rights reserved

Page 58 of 177




Medication Class Medication drug Adults Adolesce | Children Infants Overall
name * [218Y] nts [12- [4-12Y] [0.5-4Y] (N=30)
(N=6) 18Y] (N=13) (N=3)
(N=8)
Copper 1(16.7) 0 0 0 1(3.3)
Lekovitca 1(16.7) 0 0 0 1(3.3)
Potassium chloride | 1 (16.7) 0 0 0 1(3.3)
Sodium chloride 0 0 1(7.7) 0 1(3.3)
Otologicals All 0 0 0 1(33.3) 1(3.3)
Ofloxacin 0 0 0 1(33.3) 1(3.3)
Sex hormones and All 2 (33.3) 0 0 0 2(6.7)
modulators of the " oy 0 ione 1(167) |0 0 0 1(3.3)
genital system
acetate
Marvelon 1(16.7) 0 0 0 1(3.3)
Vitamins All 1(16.7) 1(12.5) 3(23.1) 1(33.3) 6 (20.0)
Cholecalciferol 1(16.7) 1(12.5) 3(23.1) 1(33.3) 6 (20.0)
Source: B22CS CSR. Abbreviations: N= number; Y = years.
Table 28: Study B22CS Concomitant Medications Reported in 22 Patients Overall
Medication Class | Medication drug Adults Adolesce | Children Infants Overall
name * [218Y] nts [12- [4-12Y] [0.5-4Y] (N=30)
(N=6) 18Y] (N=13) (N=3)
(N=8)
All All 5(83.3) 8 (100.0) 13 (100.0) | 3(100.0) 29 (96.7)
Analgesics All 3 (50.0) 6 (75.0) 5(83.3) 1(33.3) 15 (50.0)
Paracetamol 2(33.3) 4 (50.0) 5(38.5) 1(33.3) 12 (40.0)
Anti-anaemic All 0 0 3(23.1) 1(33.3) 4 (13.3)
preparations
Ferrous fumarate 0 0 2(15.4) 0 2(6.7)
Sodium feredetate 0 0 1(7.7) 1(33.3) 2(6.7)
Anti-bacterials for | All 1(16.7) 2(25.0) 3(23.1) 1(33.3) 7 (23.3)
systemic use —
Amoxicillin 0 0 2(15.4) 1(33.3) 3(10.0)
Augmentin 1(16.7) 1(12.5) 0 0 2(6.7)
Bactrim 0 0 2(15.4) 0 2(6.7)
Cefixime 1(16.7) 0 1(7.7) 0 2(6.7)
Anti-diarrheals, All 1(16.7) 1(12.5) 1(7.7) 2 (66.7) 5(16.7)
intestinal, anti- -
inflammatory/ anti- Racecadotril 0 0 1(7.7) 1(33.3) 2(6.7)
infective agents
Anti-emetics and All 0 2 (25.0) 0 1(33.3) 3(10.0)
anti-nauseants
Ondansetron 0 1(12.5) 0 1(33.3) 2(6.7)
Anti-fungals for All 0 0 3(23.1) 0 3(10.0)
dermatological
use Ketoconazole 0 0 3(23.1) 0 3(10.0)
Anti-inflammatory | All 2(33.3) 2 (25.0) 0 0 4 (13.3)
and anti-
rheumatic Ibuprofen 0 2 (25.0) 0 0 2(6.7)
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products Ketoprofen 2(33.3) 0 0 0 2(6.7)
Blood substitutes | All 0 3 (37.5) 0 2 (66.7) 5(16.7)
and perfusion
solutions Osmotan 0 2 (25.0) 0 1(33.3) 3(10.0)
Corticosteroids for | All 1(16.7) 0 3(23.1) 0 4 (13.3)
systemic use —
Glucocorticoids 0 0 2(15.4) 0 2(6.7)
Prednisolone 0 0 2(15.4) 0 2(6.7)
Drugs for acid- All 1(16.7) 1(12.5) 1(7.7) 1(33.3) 4 (13.3)
lated disord
reiated disorders - 1 Gaviscon 0 1(125) | 1(7.7) 0 2(6.7)
Omeprazole 1(16.7) 0 0 1(33.3) 2(6.7)
Drugs for All 2(33.3) 2 (25.0) 2(15.4) 1(33.3) 7 (23.3)
functional Gl -
disorders Domperidone 0 0 1(7.7) 1(33.3) 2(6.7)
Spasfon 2 (33.3) 1(12.5) 0 0 3(10.0)
Drugs for All 1(16.7) 0 0 1(33.3) 2(6.7)
obstructive airway
disease Montelukast 1(16.7) 0 0 1(33.3) 2 (6.7)
Mineral All 1(16.7) 0 1(7.7) 0 2(6.7)
supplements X -
Potassium chloride 1(16.7) 0 1(7.7) 0 2(6.7)
Vitamins All 2(33.3) 7 (87.5) 10 (76.9) 2 (66.7) 21 (70.0)
Cholecalciferol 2(33.3) 7 (87.5) 9 (69.2) 2 (66.7) 20 (66.7)

Source: B22CS CSR.

Abbreviations: N= number; Y = years.
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2.3.1. Comparative summary of trial methodology

The key clinical trials used to inform the clinical efficacy, safety, and tolerability of ADV7103 are two phase 3 trials (B21CS and B22CS). All data from these
studies are presented in this section. Study B22CS was an OLE of B21CS therefore the trial design and eligibility criteria are very similar.

Table 29: Comparative summary of trial methodology

Trial number

B03CS

B21CS

B22CS

2. body mass index (BMI) between 18 and 30.

3. Subject who presented no medical major
history or chronic treatment.

4. Subject who was a female without
childbearing potential, i.e., surgically
sterilised or post-menopausal or

5. using adequate contraception (i.e., a
double-barrier method including a local
barrier at least during the all

6. duration of her participation to the study).

4. Subject who was willing and able to
participate in the study and to understand
and to comply with study procedures for
the entire length of the study.

7. Subject who provided a signed written
informed consent.

8. Subject who was affiliated to a social health
insurance system and/or in compliance
with the recommendations of the French
Law in force relating to biomedical
research.

sexually active and having a negative
pregnancy test at inclusion

2. Patient and/or parents or legal
representative(s) willing and able to participate
in the study, to understand and comply with
study procedures

3. Signed written informed consent
Children less than 18 years of age with assent

5. Patients affiliated to a social health insurance
system and/or in compliance with the
recommendations of the national law in force
relating to biomedical research

6. Age
7. 26 months to < 55 years

»

Location Performed in France Performed in France, Serbia and Slovakia Performed in France, Serbia, and Slovakia

Trial design Double-blind, placebo-controlled, cross-over Multicentre open label, sequential non inferiority Multicentre open label extension study
study study

Eligibility 1. Subject who was healthy, male or female, 1. Female without childbearing potential, i.e., 1. Participation in Study B21CS

criteria for between the ages of 18 to 55 years using a contraceptive method judged effective 2. Satisfactory efficacy, safety and

participants inclusive, at inclusion, with a by the investigator (or surgically sterilised) if tolerability with ADV7103 during Study

B21CS

3. Patient and/or parents or legal
representative(s) willing and able to
participate, to understand and to comply
with study procedures for the entire length
of the study

4. Signed written informed consent by the
patient or parents or legal
representative(s)

5. Signed assent for children less than 18
years of age (or tried to be collected)

Settings and
locations
where data

Eurofins OPTIMED - 1 rue des Essarts — 38610
Giéres - France.

A total of 13 centres in 3 countries participated in the
study: 11 centres in France, 1 in Slovakia and 1 in
Serbia.

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis - ID9790
© Advicenne (2021) All rights reserved

Page 61 of 177




were collected

Trial drugs

Period I: 17/34, 33/36 and 50/100 mg/kg (ie.
approx. 0.5, 1.0 or 1.5 mEqg/kg ADV7103,

respectively) CK/BK or placebo granules, BID for

5 days
Washout: 7 days

Period 1l: ADV7103 or placebo granules BID for
5 days.

ADV7103 BID or patients’ usual SoC

ADV7103 BID

Dose titration

ADV7103 doses X, Y and Z were determined
after the end of Period I, further to an interim

review of safety and PD data. Selected doses
were not to exceed 67/134 mg/kg CK/BK BID

Onset dose identified in B21CS, which could
be modified by the investigator where needed)

Efficacy
assessments
performed

Main objective:
To assess the pharmacodynamics effect on
urine pH of oral doses of ADV7103 versus
placebo after 5 days of
treatment.
Secondary objectives:

» To assess the relationship between oral

doses of ADV7103 and urine pH after 5 days
of treatment.

» To assess the pharmacodynamics effects of
oral doses of ADV7103 on other urine
biomarkers after 5 days of

« treatment.

* To assess the residual effect of oral doses of
ADV7103 on urine pH after treatment
discontinuation over a 24-hour period.

To evaluate the relative efficacy of ADV7103
and Standard of Care (SoC) on correcting
metabolic acidosis as measured by pre-
morning dose blood bicarbonate levels during 3
days of treatment at steady state (Day 2 to

Day 4).

To compare the efficacy on other blood
bicarbonate-derived parameters of ADV7103 to
standard of care given after 5 days of treatment
at steady state

To evaluate the efficacy on the reduction of
hypercalciuria of ADV7103 as compared to
standard of care after 4

to 5 days of treatment at steady state

To evaluate the efficacy on the correction of
hypocitraturia of ADV7103 as compared to
standard of care after

4 to 5 days of treatment at steady state

To evaluate the acceptability (palatability,
swallowing, ease of administration) of
ADV7103 as compared to

standard of care for 5 days of treatment at
steady state

To evaluate the compliance to ADV7103 as
compared to standard of care during 5 days of
treatment at steady

+  The long-term efficacy of ADV7103 on
correcting metabolic acidosis as
measured by bicarbonataemia;

+  The long-term effects of ADV7103 on
hypocitraturia;

*  The long-term effects of ADV7103 on
hypercalciuria;

*  The long-term effects of ADV7103 on
crystalluria;

»  The long-term paraclinical and biological
safety of ADV7103;

*  The long-term compliance to ADV7103.

+  Note: additional secondary objectives
specified in the 24-month SAP were to
evaluate:

*  The long-term effects of ADV7103 on
kalaemia;

«  The long-term effects of ADV7103 on
hyperphosphaturia;

»  The long-term effects of ADV7103 on
hypermagnesuria.

*  The long-term effects of ADV7103 on
nephrocalcinosis;

*  The long-term effects of ADV7103 on
nephrolithiasis;
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. state.

*  The long-term effects of ADV7103 on
bone remodelling;

*  The long-term effects of ADV7103 on
rickets and osteomalacia, respectively in
the paediatric and adult

*  population;

»  The long-term effects of ADV7103 on
growth in the paediatric study population;

»  The long-term effects of ADV7103 on
pubertal maturity in the relevant paediatric
study population;

*  The long-term treatment acceptability of
ADV7103;

»  The long-term effects of ADV7103 on
quality of life (QoL).

after 5 days of treatment (Day 4 and Day
5) with ADV7103 or placebo

*  The mean urine pH values over 24-hour
pooled across the 2 days,

*  The urine pH values in the first morning
and pre-dose urines during the 2 days, in
order to assess the

« ADV7103 residual effect, with changes
from baseline defined as followed: urine
spot on Day 4 tOh

»  versus urine spot on Day -1 t-24h and the
2h-urine collection on Day 5 (i.e. Day 4
]22h — 24h]) versus the 2h-urine collection
Day 1 (i.e. Day-1 ]-2h — Oh])

«  The percentage of urine pH values 2 7.0
over 24-hour pooled across the 2 days,

treatment at steady state with ADV7103 and SoC
(Day 2 to Day 4, before the first daily dose of SP I
and SP |, respectively).

Safety To assess safety and tolerability of oral doses of | To evaluate the safety and tolerability including the The primary objective of the study was to

assessments ADV7103 after 5 days of treatment. gastrointestinal tolerability of ADV7103 as compared | evaluate the long-term safety and tolerability of

performed to standard of care during 5 days of treatment at ADV7103 as measured by adverse events
steady state (AEs).

Primary *  Urine pH (measured with pH-metre): over 2 | The primary efficacy endpoint of the study was: *  The number/proportion of patients

outcomes consecutive nychthemeral recordings days | average bicarbonate blood level during 3 days of presenting AEs throughout the course of

the study, including the incidence
* and severity of these events.
«  Secondary endpoints
»  The number/proportion of patients

presenting abnormal values after
treatment at each study visit, including the

» incidence of these abnormal values and
the change from baseline in:

+  Physical examination (general
appearance, bone system, muscular
system, articular system, body

+ weight, height, BMI);

«  Vital signs (systolic and diastolic blood
pressures, heart rate and respiratory
rate);

* ECG parameters (PR, QRS, QT interval,
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*  The urine pH fluctuation (difference
between maximal and minimal values) over
24-hour pooled acrossthe 2 days.

QT interval with Bazett’s correction and
QT interval with

. Fridericia’s correction);

*  Blood chemistry (serum ionogram:
chloride, albumin, proteins, sodium,
magnesium, urea, creatinine);

» Liver function tests (transaminases
aspartate aminotransferase and alanine
aminotransferase)

*  Urine chemistry (urine ionogram:
bicarbonate, potassium, chloride,
proteins, sodium, magnesium);

«  Urinalysis (pH, leucocytes, glucose,
ketones, proteins, blood and specific
gravity) with microscopic examination if
required.

Secondary
outcomes

»  Citraturia: mean change from baseline of
the values pooled across the 2 days.

*  Return to baseline urine pH (measured with
pH-metre): mean change from baseline of
the values obtained in

+ Day 6 of each study period, throughout the
nychthemeral period and in the first
morning urines.

»  Adverse events during the study.

*  The incidence of urine pH values > 8.0 over
the course of the study.

«  Vital signs and ECG parameters: mean
values and changes from baseline during
the study, incidence of abnormal values
after treatment.

« Standard laboratory parameters and
special laboratory parameters (such as
kalaemia, blood pH, arterial alkaline
reserve, urine electrolytes): mean values
and changes from baseline during the
study, incidence of abnormal values after
treatment.

To assess the efficacy of ADV7103 compared
to SoC based on other blood bicarbonate-
derived parameters after 4 days of treatment at
steady state (SP Il and SP |, respectively) the
following endpoints were addressed.

Number/proportion of patients with abnormal
bicarbonataemia value (i.e., patients with at
least one value of bicarbonataemia below lower
normal range, on Day 2 t0, Day 3 t0 or Day 4
t0).

Number/proportion of non-responders (i.e.
patients with all three values of
bicarbonataemia below lower normal range, on
Day 2 t0, Day 3 t0 and Day 4 t0).
Number/proportion of non-responder patients
with abnormally low bicarbonataemia value (i.e.
patients with a

Mean blood bicarbonate value below the lower
normal value on Day 2 t0, Day 3 t0 or Day 4
t0).

Area under the curve from t0 to t12h (AUCO-
12h) on Day 5

AUC from t0 to t24h (AUCO0-24h) on Day 5

The number/proportion of patients presenting
normal ranges at each study visit, mean and
change from baseline in the following
parameters:

. Bicarbonataemia;
. Kalaemia;

«  Hypocitraturia (expressed as UCi/UCr;
including incidence and severity);

»  Hypercalciuria (expressed as UCa/UCr
and UCa/UCi; including incidence and
severity);

*  Hyperphosphaturia (expressed as
UPh/UCr; including incidence and
severity);

«  Hypermagnesuria (expressed as
UMg/UCr; including incidence and
severity);

»  Crystalluria at each study visit;

. Compliance to the treatment, assessed at
each study visit, including the incidence of
events of non-compliance at M24
presented as number/proportion of
patients compliant at least 50%, at least
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Minimum concentration (Cmin) over 24 h on
Day 5.

Fluctuation: Maximum minus minimum
concentrations over 24 h on Day 5.

75% or at least 90% of the time.

The kalaemia endpoint was originally a
safety endpoint but was added to the
secondary efficacy endpoints during the
study.

Hyperphosphaturia and hypermagnesuria
were also added to the secondary
efficacy endpoints during the study.

Exploratory
outcomes

N/A

Number of patients with a hypokalaemia after 4
to 5 days of treatment at steady state.

Number of patients with a hypercalciuria after 4
to 5 days of treatment at steady state.

Number of patients with a hypocitraturia after 4
to 5 days of treatment at steady state.

Number of patients with abnormally high urine
calcium/citrate (UCa/UCi) ratio (expressed in
mg/mg) and with

UCa/UCi expressed in mmol/mmol above the
risk threshold for lithogenesis after 4 to 5 days
of treatment at steady state (post-hoc
analyses).

To assess bicarbonataemia fluctuation, blood
samples for bicarbonataemia were collected
during the 24-h hospitalisation on Day 5 of SP |
and SP Il

To assess calciuria and citraturia of 24 hours,
urine calcium/creatinine and citrate/creatinine
excretion ratio

Number/proportion of patients with treatment-
emergent adverse events (TEAESs), incidence
and severity of these

Gastrointestinal tolerability

Incidence of abnormal values of:

Venous blood chemistry, at the screening visit
(Visit 1, Day -1) and Day 5 of SP | and SP I
(Urea/Blood Urea Nitrogen, urate, creatinine,
creatinine clearance, total protein, albumin,
serum electrolytes (potassium, sodium,
chloride, calcium, magnesium, bicarbonate,

Nephrocalcinosis;

Nephrolithiasis;

Bone remodelling (including biochemistry
blood parameters and bone mineral
density);

Rickets and osteomalacia;

Growth in children (including stature and
body weight measurement, patient’s
stature balanced by the

GTS and growth velocity)

Physical development of the sexual
organs at puberty;

Long-term treatment acceptability of
ADV7103;

Long-term effects of ADV7103 on
patients’ quality of life, evaluated with a
VAS to be filled in by the patient or the
caregiver (depending on the age).
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phosphorus). Bone alkaline phosphatases, 25-
hydroxy-vitamin D, 1a,25-dihydroxy-vitamin D,
parathormone, new bone marker).

Urine chemistry, at the screening visit (Visit 1,
Day -1) and Day 5 of SP | and SP IlI: pH,
specific gravity, bicarbonate, creatinine, urea,
citrate, potassium, sodium, chloride, calcium,
magnesium and phosphate and crystalluria.

Urine analysis (pH, leucocytes, glucose,
ketones, protein, blood) at the screening visit
(Visit 1, Day 1) and Day 5 of SP Il (end of
study).

A complete physical examination was
performed at Screening (Visit 1, Day 1) and
Day 5 of SP Ill (end of study).

Acceptability of the ADV7013 formulation and
SoC was assessed based on compliance and
on the following three parameters: palatability,
ease of swallowing and ease of administration.
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2.3.3. Patient Demographics in the three studies

Table 30: Patient Demographics in the three studies

Trial number B03CS B21CS B22CS
Baseline characteristic

n (overall) (n=16) (n=37) (n=30)

Age

Mean 32.4 (10.76) 11.5 (8.15) 11.2 (5.9)
Median 27.0 11.5 10.3

Range 19-53 1-46 1-22

Sex

Female 7 (43.8%) 23 (62%) 17 (56.7%)
Male 9 (56.3%) 14 (38%) 13 (34.3%)
Weight (kg)

Mean (SD) 66.62 (6.149) 37.4 (22.30) 37.30 (19.17)
Median 66.55 39.0 41.05
Range 54.9 -80.9 9-114 12.0-87.0
Height (cm)

Mean 171.9 (7.20) 133.5 (27.79) 135.1 (26.5)
Median 173.0 139.0 141.0
Range 158-181 75-170 86-170
Type of dRTA

Acquired — n (%) Not specified 1(2.7%) 0(0)
Inherited - n (%) Not specified 35 (94.6%) 29.0 (100%)
Not specified — n (%) Not specified 1(2.7%) 1.0 (0%)

Abbreviations: cm, centimetres; dRTA, distal renal tubular acidosis; kg, kilograms; n, number; SD, standard
deviation.

The following table summarises the publications from B21CS and B22CS trials:
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Table 31: Publications related to selected trials

1834)

Podracka, G. Roussey-Kesler, LA
Granier, P. Cochat

(presenting author A Bertholet)

Trial Publications Contents/Title List of authors Date

Phase Il Abstract ESPN 2017 Efficacy and acceptability of ADV7103, an innovative A. Bertholet-Thomas, C. Guittet, M.A. Submitted 12/04/2017
(adults Glasgow 6-9 Sept prolonged.-rele.ase oral alka!ising formulation in distal renal Manso., F. Van_denhende, M Cailliez, V. Accepted 08/06/2017
2{1‘3 ren) | (oublished in Paediatric tubular acidosis (dRTA) patients gi‘lfg’c')r\‘/’ic'\"-d Dl'*a'\":g'r‘:]bgt- i'”}'ggisoge“ E- | Pres. 9 Sep 2017
B21CS Nephrology 32(9): 1643— | https:/link.springer.com/article/10.1007/s00467-017-3753-x Knebelma,n n., F. Nobill, R Novo, L.. 0-65

Published Sept 2017

Abstract ESPN 2017
Glasgow 6-9 Sept
(published in Paediatric

Nephrology 32(9): 1643—
1834)

Alkalising treatments used to treat distal renal tubular
acidosis (dRTA) in clinical practice — observations during a
clinical study

https://link.springer.com/article/10.1007/s00467-017-3753-x

A. Bertholet-Thomas, C. Guittet, M.A.
Manso, M. Cailliez, V. Baudoin, M. Di
Maio, O. Gillion Boyer, E. Golubovic, J.
Harambat, A. Klein' B. Knebelmann, F.
Nobili, R. Novo, L. Podracka, G.
Roussey-Kesler, LA Granier, P. Cochat

(presenting author A Bertholet)

Submitted 12/04/2017
Accepted 08/06/2017
Poster 8 Sep 2017
P-409

Published Sept 2017

Abstract ASNKW 2017
New Orleans 31 Oct-5
Nov (published in Journal

of the American Society
of Nephrology Oct 2017)

Treatment of dRTA with an innovative combination product
as compared to current standards of care

https://www.asn-online.org/education/kidneyweek/archives/

A. Bertholet-Thomas, C. Guittet, M.A.
Manso, LA Granier (and investigators of
B21CS study)

(presenting author L Robin for A
Bertholet)

Submitted 12/04/2017
Accepted 11/08/2017
Poster 2 Nov 2017
TH-PO1115
Published Oct 2017

Abstract ERA-EDTA
2018 Copenhagen
24-27 May (published in
Nephrology Dialysis

Transplantation Volume
33, suppl.1)

Reduction of the number of daily intakes and improved blood
bicarbonate level in distal renal tubular acidosis (dRTA)
patients: interest of ADV7103, a new prolonged-release
formulation

https://academic.oup.com/ndt/article/33/suppl 1/i50/4997109

A. Bertholet-Thomas, C. Guittet, M.A.
Manso, LA Granier (and investigators of
B21CS study)

(presenting author B Knebelmann for A
Bertholet)

Submitted 12/01/2018
Accepted 22/03/2018
Poster 25 May 2018
FPOO1

Published May 2018

Abstract ESPN 2018
Antalya 3-6 Oct

(published in Paediatric

Nephrology 33(10):
1807-2008)

Assessment of urine parameters after administration of
ADV7103 in healthy adults and dRTA patients

https.//rd.springer.com/article/10.1007/s00467-018-4028-x

LA Granier, C. Guittet, M.A. Manso, A.
Bertholet-Thomas

(presenting author LA Granier)

Submitted 09/04/2018
Accepted 14/06/2018
Poster 5 October 2018
P-424 (page 1970)
Published Oct 2018
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Abstract IPNA 2019
Venice 17-21 Oct
(published in Pediatric

Nephrology 34(10): 1821-
2260)

Improved management of urine parameters in distal renal
tubular acidosis with ADV7103 versus current treatments

https://rd.springer.com/article/10.1007/s00467-019-04325-4

Bertholet-Thomas A, Guittet C, Manso M,
Granier LA

(presenting author, A Bertholet)

Submitted 24/05/2019
Accepted 23/07/2019
IPN10591-87 (A160)
Poster 19 Oct 2019
Published Sept 2019

Abstract IPNA 2019
Venice 17-21 Oct
(published in Pediatric

Nephrology 34(10): 1821-
2260)

Improved management of blood parameters in distal renal
tubular acidosis with ADV7103 versus current treatments

https://rd.springer.com/article/10.1007/s00467-019-04325-4

Granier LA, Guittet C, Manso M,
Bertholet A

(presenting author, P. Cochat for LA
Granier)

Submitted 24/05/2019
Accepted 23/07/2019
IPN10590-86

Oral pres.18 Oct 2019
Published Sept 2019

Abstract UKKW 2020
Birmingham 5-8 June

(cancelled)

Management of blood and urine parameters in distal renal
tubular acidosis (dRTA) with a novel prolonged-release
treatment

Bockenhauer D, Betholet-Thomas A,
Manso M, Guittet C, Navas-Serrano V,
Granier LA, Cochat P

Submitted 13/01/2020

Abstract UKKW 2020
Birmingham 5-8 June

(postponed 5-18 Oct,
virtual meeting)

Long-term management of metabolic parameters in distal
renal tubular acidosis (dRTA) with a novel prolonged-release
treatment

Bockenhauer D, Betholet-Thomas A,
Manso M, Guittet C, Navas-Serrano V,
Granier LA, Cochat P

(presenting author D. Béckenhauer)

TO Published in Paediatric Efficacy and safety of an innovative prolonged-release A. Bertholet-Thomas, C. Guittet, M.A. First draft 28/06/2019
Nephrology 36 (1):83-91 combination drug in patients with distal renal tubular Manso, A. Castang, investigators of Final draft 16/01/2020
(2021) acidosis: an open-label comparative trial versus standard of | B21CS, C. Stylianou, LA Granier First submission
Impact Factor: 2.676 care treatments 28/01/2020.
https://link.springer.com/article/10.1007/s00467-020-04693-2 Resubmitted PNEP
https://rdcu.be/b6npw 12/03/2020. Revised
version 16/06/2020,
accepted 25/06/2020,
published 26/07/2020
Extension | Abstract SPNP 2019 Efficacy and safety of ADV7103, an innovative prolonged- Bertholet-Thomas A, Guittet C, Manso- Submitted 12/09/2019
study Lisboa 11 Oct release oral combination product, in distal renal tubular Silvan M, Granier LA, Navas-Serrano Pres. 11 Oct 2019
(adults (book of abstracts) acidosis patients after 6 months of treatment VM, Cochat P co4
anq (presenting author V Navas on behalf of
children) A. Bertholet)
B22CS

Submitted 13/01/2020

Accepted (e-Poster)
28/07/2020. e-Poster
and recorded
presentation submitted
24/09/2020

Abstract ERA-EDTA
2020 Milan 6-9 June

(virtual) (published in

Adherence benefits of ADV7103, an innovative prolonged-
release oral combination product, in patients with distal renal
tubular acidosis

A. Bertholet-Thomas, C. Guittet, M.A.
Manso, Navas-Serrano V, Granier LA,
Cochat P

Submitted 16/01/2020
Accepted 21/04/2020
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Nephrology Dialysis
Transplantation Volume
35, suppl.3)

https://doi.org/10.1093/ndt/gfaa142.P0003

(presenting author V Navas on behalf of
A. Bertholet)

e-poster submitted
02/06/2020

Published June 2020

(Poster 003, page
iii300)

Abstract ESPN 2020
Lubjana 16-19 Sep

(postponed to 2022, in
2020 virtual meeting with
only some key lectures)

Long-term efficacy of ADV7103 in patients with distal renal
tubular acidosis

A. Bertholet-Thomas, C. Guittet, M.A.
Manso, Navas-Serrano V, Granier LA

Submitted 27/03/2020

Abstract ESPN 2020
Lubjana 16-19 Sep

(postponed to 2022, in
2020 virtual meeting with
only some key lectures)

Long-term safety, tolerability and acceptability of ADV7103
in patients with distal renal tubular acidosis

A. Bertholet-Thomas, C. Guittet, M.A.
Manso, Navas-Serrano V, Granier LA

Submitted 27/03/2020

Abstract SPNP 2020
Virtual meeting
20 Nov

Long-term efficacy of ADV7103 in patients with distal renal
tubular acidosis

A. Bertholet-Thomas, C. Guittet, M.A.
Manso, Navas-Serrano V, Granier LA

(presenting author V. Navas-Serrano)

Submitted 03/10/2020
Oral presentation

Abstract ISPOR 2021
Montreal 15-19 May
Virtual meeting

(published in Value in
Health Volume 24, S1,
June 2021)

ADV7103 treatment adherence in patients with distal renal
tubular acidosis (dRTA)

P. Goodyer, M.A. Manso, C. Guittet, A.
Bertholet-Thomas

(presenting author M. Manso on behalf of
P. Goodyer)

Submitted 30/11/2020
Accepted 10/03/2021
iPoster 19 May 2021
Published June 2021
PRO9 (page S199)

Abstract ESPN 2021
Amsterdam 16-19 Sep

(published in Paediatric
Nephrology 36(10): 3285-
3491)

Assessment of quality of life through a patient-centred
approach in children and adults with dRTA treated with a
new prolonged-release alkalising drug (ADV7103) for 5
years

https://link.springer.com/article/10.1007/s00467-021-05210-9

A. Bertholet-Thomas, M. Acquadro, C.
Guittet, S. Joukoff, M.A. Manso, V.
Navas-Serrano, A. Marrel

(presenting author A. Bertholet-Thomas)

Draft 15/03/2021
Submitted15/04/2021
Accepted oral pitch
presentation PI-7 and
e-poster 17/09/2021.
Published Oct 2021

Abstract UKKW 2021
4-7 Oct (virtual)

Improved growth of a child with distal renal tubular acidosis
after switching from a conventional alkalising treatment to a
new prolonged-release formulation containing potassium
citrate and potassium bicarbonate: a case report

O. Boyer, M.A. Manso-Silvan, S. Joukoff,
V. Navas-Serrano, C. Guittet,

(presenting author O. Boyer)

Submitted 17/05/2021
Accepted as e-Poster
Poster and recorded
presentation submitted
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13/09/2021.

Moderated poster
session 07/10/2021

Abstract SEN 2021
Granada 15-18 Oct
(virtual)

Plasma bicarbonate as a corelate marker of BMD in adult
patients with distal renal tubular acidosis (dRTA)

V. Navas-Serrano, A. Bertholet-Thomas,
M.A. Manso-Silvan, S. Joukoff, C. Guittet

(presenting author V. Navas-Serrano)

Submitted 28/04/2021
Accepted as oral

presentation O081 -
18/10/2021

Published in Paediatric
Nephrology 36 (7): 1765-
1774 (2021)

Impact Factor: 2.676

Safety, efficacy and acceptability of ADV7103 during 24
months of treatment: an open-label study in paediatric and
adult patients with distal renal tubular acidosis

https://link.springer.com/article/10.1007/s00467-020-04873-0
https://rdcu.be/cf35p

A. Bertholet-Thomas, C. Guittet, M.A.
Manso-Silvan, S. Joukoff, V. Navas-
Serrano, investigators of B22CS study,
LA Granier

Draft 5 March 2020
Submitted PNEP
06/07/2020. Minor and
major modifications
21/07/2020. Revised
15/09/2020.Minor
revision 28/09/2020
accepted 23/11/2020

published 26/02/2021

Target journals:
CJASN

Impact Factor: 6.628
JASN

Impact Factor: 9.274

Paediatric Nephrology
Impact Factor: 2.676

Nefrologia
Impact Factor: 2.066

BMD and growth changes in patients with distal renal tubular
acidosis after two years treatment with a new alkalising drug
(ADV7103)

A. Bertholet-Thomas, M.A. Manso-Silvan,
V. Navas-Serrano, C. Guittet, S. Joukoff,
J. Bacchetta, O. Boyer, M. Rodriguez-
Portillo, LA Granier

Submitted 07/04/2021
CJASN. Refused
11/04/2021

Resubmitted JASN
13/04/21. Refused
26/04/2021.
Resubmitted PEDN
18/06/21. Refused
15/07/2021

Resub. Nefrologia

09/09/2021 (under
review)

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis - ID9790

© Advicenne (2021) All rights reserved

Page 71 of 177




B.2.4  Statistical analysis and definition of study groups in the relevant clinical effectiveness evidence

Table 32: Summary of statistical analysis used in studies

Trial name

B03CS

Hypothesis objective

The primary endpoint was the mean urine pH over 24-hour after 5 days of treatment. The primary comparison was between each ADV7103 dose
group and placebo.
Additional co-primary endpoints included the pH in the first morning urine samples, the proportion of urine pH values above seven during 24-h

periods, the 24-h mean pH fluctuation (maximum — minimum values) and the mean change from baseline in morning urine pH. Treatments were
similarly compared for these endpoints.

Statistical analysis

Significance of the difference was assessed at the 2-sided, 5% significance level without adjustment for multiplicity.

Additional co-primary endpoints included the pH in the first morning urine samples, the proportion of urine pH values above seven during 24-h
periods, the 24-h mean pH fluctuation (maximum — minimum values) and the mean change from baseline in morning urine pH. Treatments were
similarly compared for these endpoints.

Sample size, power
calculation

This sample size of sixteen subjects (N=4/arm) provided approximately 83% power to detect at the end of SP |, a mean urine pH difference of one
between any ADV7103 dose group and placebo at the two-sided 5% significance level. Powering assumed a residual SD equal to 0.4 and no
correction for multiple comparisons.

Data management,
patient withdrawals

Unless otherwise specified, baseline referred to the appropriate last observations prior to the first dosing occasion in a SP and endpoint was after
5 days of treatment. Missing data were not imputed in the calculation of derived parameters or in the summaries.

Trial name

B21CS

Hypothesis objective

A non-inferiority intra-individual comparison of ADV7103 vs. SoC was performed, considering the non-inferiority margin equal to — 2.5 mmol/L (for
justification of the non-inferiority margin)

Non-inferiority of ADV7103 vs. SoC was declared when the lower, one-sided 97.5% confidence limit on the mean difference lay entirely on the
positive side of the non-inferiority margin equal to — 2.5 mmol/L.

Statistical analysis

Blood samples were planned at the following timepoints: At the end of the SoC steady state period SP | on day 2 t0, day 3 t0 and day 4 t0 (before
first daily dose) and at the end of the ADV7103 steady state period SP Il on day 2 t0, day 3 t0 and day 4 t0 (before first daily dose).

Any bicarbonate concentration value below the lower limit of quantification (LOQ) was set to the LOQ value for the calculation of the primary
endpoint.

The individual differences (ADV7103 — SoC) in the mean of the 3-pre-morning dose blood bicarbonate levels on day 2 (t0), day 3 (t0) and day 4
(t0) were analysed in the PP set with a one-sided one-sample t-test.

The study was designed as a non-inferiority study, the switch to superiority was made after non-inferiority was declared, in accordance with the
EMA'’s Points to Consider on Switching Between Superiority and Non-inferiority (CPMP/EWP/482/99). The changing of the objective from non-
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inferiority to superiority was considered feasible as the required criteria were met. Since the non-inferiority analysis was performed on the PP set
as per standard practice, it was considered important to repeat the superiority analysis on this population as well, using paired data only, as a
sensitivity analysis.

A non-inferiority intra-individual comparison of ADV7103 vs. SoC was performed, considering the non-inferiority margin equal to — 2.5 mmol/L (for
justification of the non-inferiority margin).

Non-inferiority of ADV7103 vs. SoC was declared when the lower, one-sided 97.5% confidence limit on the mean difference lay entirely on the
positive side of the non-inferiority margin equal to — 2.5 mmol/L.

HO: (ADV7103-SoC) < -2.5 mmol/L
H1:(ADV7103-S0C)> -2.5 mmol/L
The mean difference and its two-sided 95% confidence interval (Cl) were reported.

After non-inferiority was declared, in line with line with the EMA’s Points to Consider on Switching Between Superiority and Non-inferiority
(CPMP/EWP/482/99), the changing of the objective from non-inferiority to superiority was considered feasible as the required criteria were met.
This meant that the mixed-effects analysis of variance model (ANOVA), in the ITT set, planned originally as sensitivity analysis, which included
the treatment as fixed effect and the patient as a random effect was used to assess superiority. LS means, standard errors (SEs) and two-sided
95% Cls were reported for the treatment difference (ADV7103 — SoC).

Sample size, power
calculation

The sample size calculation was determined by mean difference in bicarbonate levels of ADV7103 and SoC after 4 days of treatment. The
sample size was based on the number of patients required to achieve at least 80% power for the primary non-inferiority efficacy analysis. The
calculation was performed by means of a one-sided paired-t-test at the 2.5% significance level with an SD of 4.1 mmol/L and a non-inferiority
margin of -2.5 mmol/L for the mean difference in bicarbonate levels between ADV7103 and SoC. The non-inferiority margin was derived by
applying statistical reasoning following the EMA guidance.

Data management,
patient withdrawals

The number of missing values for the primary endpoint was monitored, as well as the difference in the number of patients between the ITT and
the PP sets. As this was a non-inferiority trial, the primary analysis was carried out on the PP set. A sensitivity analysis (a mixed-effect ANOVA)
was provided on the ITT. This type of analysis handles missing values if data can be considered as missing at random. In case of a very large
number of missing data or in case of the departure of the randomness of the missing data, a conservative imputation method, replacing any
missing individual difference between ADV7103 and SoC by the non-inferiority margin (-2.5 mmol/L) was to be considered as an additional
sensitivity analysis.

If one or several of the three bicarbonate blood levels at Day2 t0, day 3 t0 and day 4 t0 were missing, the following replacement procedure was
used:

This set included any additional bicarbonate blood levels on day 1 t0, day 5 t0, or day 5 t24h, in the same SP, that was not missing if it was
quantified strictly in the same conditions as for the primary timepoints. This means, using the same analysis laboratory, the same analysis
method, the same equipment, and the same normal ranges as for day 2 t0, day 3 t0 and day 4 t0.

Replace any missing value(s) from the primary set in their order of appearance (i.e., first day 2 t0, then day 3 t0 and finally day 4 t0) by the first
available values in the replacement set. The order of priority for the replacement set is (day 1 t0, day 5 t0, day 5 t24h).

After the replacement procedure, any remaining missing samples were skipped when calculating the mean. If all the three samples were still
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missing, the average was reported as missing.

Trial name

B22CS

Hypothesis objective

According to the study design, descriptive statistics were performed, no statistical comparison were planned.

Statistical analysis

Safety, efficacy, compliance and QoL data and their change from baseline (when appropriate) were summarised by age group, overall and over
time using descriptive statistics.

Sample size, power
calculation

The assumption was that almost all the patients who completed B21CS would be included in Study B22CS.
Of the 32 patients enrolled in Study B21CS, as many patients as possible were expected to be included in Study B22CS.

Data management,
patient withdrawals

All data from the case report form (CRF) and all derived variables (e.g., abnormality: low high, normality, velocity, etc.) were listed by age group,
patient and visit. Listings were presented by theme (e.g., Baseline, ECG, etc.) and displayed the indication of “missing data” or “not done” for
each missing value.

Abnormalities clinically significant (CS)/not clinically significant (NCS) were flagged when normal ranges were available. Missing data were not
imputed in the calculation of derived parameters or in the summaries. Age at inclusion was calculated based on age value (in months) at B22CS
baseline: Calculated age (in months) at inclusion = (visit date of month 1 — birth date)/30.4375.

Abbreviations: ANOVA = analysis of variance; ECG = electrocardiogram; LOQ = lower limit of quantification; SE = standard error; SoC = standard of care; SP = study period.
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B.2.5 Quality assessment of the relevant clinical effectiveness

evidence

The sample size calculation was determined by mean difference in bicarbonate levels of ADV7103
and SoC after 4 days of treatment. The sample size was based on the number of patients required to
achieve at least 80% power for the primary non-inferiority efficacy analysis. Though the sample size is
relatively small this is common to most trials for rare disease therapies.

The clinical pathway for dRTA could be viewed as uncertain due to the lack of a licensed comparator
and therefore little comparative data. This may also pose uncertainty in the cost-effectiveness
modelling with relation to comparator costing, since there are over 30 treatments used. Research from
the Lopez-Garcia (2019) study, and to further reduce uncertainty, Delphi panels were carried out with
clinicians to confirm these findings.

Scientific advice suggested a placebo-controlled trial, however the CHMP recommended that the
study was to be based on a switch from SoC. This was due to concerns surrounding the ethics and
safety of withdrawing alkalinising therapy from patients.

Though non-responder analysis may be viewed as weak from a statistical efficiency point of view, it is
imperative to include responder analyses for a clinically meaningful result.

The trial contains limited quality of life evidence; however, this is included in Study B22CS, which
contains long-term outcomes. Bicarbonataemia is recognised as the marker of dRTA and is
considered as predictive of long-term consequences of the disease.

Though non-responder analysis may be viewed as weak from a statistical efficiency point of view, it is
imperative to include responder analyses for a clinically meaningful result.

The trial contains limited quality of life evidence; however, this is included in Study B22CS, which
contains longer-term outcomes. Bicarbonataemia is recognised as the main marker of dRTA and is
considered as predictive of long-term consequences of the disease.

Further statistical analysis to account for missing data in study B21CS

For plasma bicarbonate as primary endpoint

For the primary endpoint, the study protocol required to evaluate the plasma bicarbonate of blood
samples drawn at t0, i.e., in pre-morning dose, on day 2, day 3 and day 4. Data were missing when
these samples were not done (blood test not possible for the youngest for example) and/or when the
time of sampling was after the morning dose or unknown.

A mixed-effects analysis of variance model, in the ITT set, which included the treatment as fixed effect
and the patient as a random effect was used to assess superiority. From this model, evidence of
superiority was shown (p=0.0008) in the ITT set. As the lower bound of the 95% Cl is 0.67 mmol/L,
the results suggested also a potentially clinically relevant difference between ADV7103 and SoC.

The analysis of mean blood bicarbonate levels using the PP set provided additional support for the
superiority evaluation of ADV7103 compared to SoC as significance was also achieved (p=0.0037).

Table 33: Non-inferiority and superiority analyses on blood bicarbonate level (PP and ITT sets)

PP set ITT set
SoC | ADv7103 SoC ADV7103
n 29 34 31
Mean difference (SD) [PP set] — 1.4195 (2.647) 1.636
LS mean [ITT set]
95% ClI (0.4128, 2.4263) (0.6679, 2.6034)
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Non-inferiority p-value <0.0001
Superiority p-value 0.0037 0.0008

Source: B21CS CSR. Abbreviations: Cl=confidence interval, ITT=intent-to-treat, LS=least square, n=number of
patients with recorded values, PP=per protocol, SD=standard deviation

The sensitivity analysis was specified a priori in the statistical analysis plan. It was performed using a
mixed model with treatment as a fixed effect and subject as a random effect.

Goodness-of-fit was assessed visually by inspection of the residual’s plots from the statistician and no
evidence of non-normality of the residuals was observed.

Figure 17: Diagnostic plots: non-inferiority analysis on blood bicarbonate levels - Sensitivity analysis - Intent-to-
treat analysis set - The mixed procedure
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In addition to the mixed-effects analysis of variance model (ANOVA) with data missing at random
(MAR), other sensitivity analyses were conducted to assess the robustness of the superiority analysis.
The ANOVA of the primary endpoint has been repeated on the ITT set with two different imputation
methods for missing data. In addition, a Tipping Point analysis has been performed as described
below:

0 Last observation carried forward (LOCF) imputation: When this method was
applied all missing data from the ADV7103 period were imputed by their respective
data from their SoC period, if available. A total of three values were imputed. There
was one missing record in the SoC period with data in the ADV7103 period and no
imputation was performed, as MAR was a valid assumption for this single case.

0 Worst Observed Case (WOC) imputation: This method assumed that the worst
observed case was used for imputation, this meant that any missing data in the
ADV7103 period were imputed from the SoC period (like LOCF), but also that missing
SoC period data were imputed from the ADV7103 period. A total of four values were
imputed. This method was expected to produce slightly more conservative results
than LOCF.

o Tipping point analyses: The aim of the analyses was to assess how worse the
missing data from the ADV7103 had to be from the values we would have in case the
MAR assumption held. This analysis drew several imputed samples for the missing
ADV7103 using the stochastic distribution assuming data were MAR (under the same
model as the original analysis) and then penalised them by shifting them by said shift
(in the direction of no-benefit). Then the same mixed model was run using each
imputed sample and then the estimated difference was obtained (at each shift
separately) using the combined results as in a Multiple Imputation framework.
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The results of these additional analyses are described below and summarised in Table 34.
Table 34: Additional statistical analyses from B21CS

Plasma bicarbonate (mmol/L)
Difference of ADV7103 versus SoC
Analysis methods | SoC ADV7103
Mean (SE) Estimate 95% ClI p-value
iy N =34 N = 31
Initial ANOVA 1.64 [0.668, 2.603] 0.0008
using MAR 21.23 (0.43) 22.86 (0.45)
. N =34 N =35
ANOVA using 1.28 [0.419, 2.144] 0.0024
LOCF 21.23 (0.46) 22.52 (0.45)
. N=35 N =35
ANOVA using 124 [0.397, 2.088] 0.0026
WOC 21.27 (0.45) 22.52 (0.45)
T i Delta (mmol/L
Tipping point ( ) 0.97 [0.003; 1.941]  |0.0253
analyses 58

Source: B21CS CSR. Abbreviations: ANOVA=mixed-effects analysis of variance model; Cl=confidence interval;
LOCF=last observation carried forward imputation; MAR=missing at random; N=number of subjects;
SE=standard error of the mean; SoC = standard of care; WOC=worst observed case imputation

a. Results from LOCF imputation

When LOCF was applied, the superiority of ADV7103 over LOCF was maintained as statistically
significant with a minor increase to the p-value to 0.0024 from 0.0008 observed in the original
analysis. This increase in the p-value was accompanied by a reduction of the estimated difference of
the two products from 1.64 mmol/L in the original analysis to 1.28 mmol/L in the LOCF analysis, with
the 95% CI changing from [0.668, 2.603] to [0.419, 2.144].

b. Results from WOC imputation

When WOC was applied the superiority of ADV7103 over LOCF was maintained as statistically
significant with a very minor increase to the p-value to 0.0026 from 0.0024 observed in LOCF. This
increase in the p-value was accompanied by a further minor reduction of the estimated difference of
the two products from 1.28 mmol/L in the LOCF analysis to 1.24 mmol/L in the WOC analysis, with
the 95% CI changing from [0.419, 2.144] to [0.397, 2.088].

c. Results from tipping point analyses

The tipping point analyses suggested a tipping point where treatment superiority is lost (i.e. p-value
became higher than 0.025) of 5.8 mmol/L. This means that to lose the superiority claim, it would have
needed the results of the four subjects with missing values during ADV7103 to be 5.8 mmol/L worse
than what the original model under the MAR assumption projected them to be.

To quantify the magnitude of the tipping point, it must be noted that the original treatment effect under
the MAR assumption was 1.64, thus 5.8 mmol/L is 3.5 times higher than the original observed
treatment effect.

The magnitude of the decrease needed to reach the tipping point, and lose the superiority claim, is
therefore considered as unlikely. Especially considering the only patient who decreased over 2.7
mmol/L (had a decrease of 5.3 mmol/L) had an abnormally high SoC at 29.4 mmol/L and remained
within normal range with ADV7103. It is noted that all other patients in both arms never exceeded
26.7 mmol/L, furthermore the four patients with missing data had a plasma bicarbonate level with SoC
of 16.0, 17.3, 19.3 and 22.0 mmol/L, with all but one patient in that range of SoC having experienced
a benefit from ADV7103, and the one patient experiencing only a slight decrease of one mmol/L.
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B.2.6 Clinical effectiveness results of the relevant trials

B03CS

Pharmacodynamic endpoints
Urine pH in the first morning and pre-dose urines on day 4

To assess the pharmacodynamics effect on urine pH of oral doses of ADV7103 versus placebo after 5
days of treatment, the mean urine pH values over 24-hour pooled across the 2 days were evaluated
as well as three other co-primary endpoints, as detailed hereafter 8.

Urine pH increased as expected from the mechanism of action of ADV7103. This increase is directly
linked to the dose administered 8.

All doses administered demonstrated a statistically significant increase of pH as compared to placebo
(p<0.05 and in multiple occasions even p<0.0001, Table 35) 4.

The lowest dose (17/36 mg/kg CK/BK) was statistically significantly different from the highest dose
(50/100 mg/kg CK/BK) administered (p<0.0098, Table 24). The medium dose (33/66 mg/kg CK/BK)
tended to be significantly different from the highest dose (50/100 mg/kg CK/BK) administered (p
0.0527, Table 35)) 4.

No saturating effect occurred within the dose-range tested.

Table 35: pH in the first morning and pre-dose urines on Day 4 4

Endpoint: pH in the first morning and pre-dose urines on Day 4
Comparison to placebo__
Treatment Lsmeans (95% Cl) Comparator Difference (95% CI) p-value
ADV7103 7.281 (6.655; Placebo 1.611 (1.025; <.0001
41.5/83.0 7.908) 2.196)
T:[+2h]
ADV7103 33/66 | 7.674 (7.159; ADV7103 33/66 0.948 (-0.030; 0.0562
and 50/100 8.189) 1.925)
Placebo 2.003 (1.393; <.0001
2.613)
ADV7103 7.324 (6.806; ADV7103 17/34 0.818 (0.226; 0.0098
50/100 7.842) 1.409)
ADV7103 33/66 0.598 (-0.008; 0.0527
1.204)
ADV7103 33/66 -0.350 (-1.030; 0.2984
and 50/100 0.331)
ADV7103 0.186 (-0.642; 0.6401
41.5/83.0 1.015)
Placebo 1.653 (1.039; <.0001
2.267)
ADV7103 7.138 (6.626; ADV7103 17/34 0.631 (-0.051; 0.0682
41.5/83.0 7.650) 1.314)
ADV7103 33/66 0.412 (-0.563; 0.3755
1.387)
ADV7103 -0.143 (-0.752; 0.6258
41.5/83.0 T:[+2h] 0.465)
Placebo 1.467 (0.862; <.0001
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Endpoint: pH in the first morning and pre-dose urines on Day 4

Comparison to placebo__

Treatment Lsmeans (95% Cl) Comparator Difference (95% Cl) p-value
2.072)
ADV7103 33/66 | 6.726 (6.104; ADV7103 17/34 0.220 (-0.370; 0.4412
7.348) 0.809)
Placebo 1.055 (0.469; 0.0015
1.641)
ADV7103 17/34 | 6.507 (5.999; Placebo 0.836 (0.242; 0.0087
7.014) 1.429)
Placebo 5.671 (5.368;
5.974)

Source: BO3CS CSR. Abbreviations: Cl = confidence interval; LSmeans = least squared means.

Citraturia

All doses administered demonstrated a statistically significant increase of citraturia as compared to
placebo (p<0.05 and p<0.0001 for the highest dose, Table 36) 4.

The lowest dose (17/36 mg/kg CK/BK) was statistically significantly different from the highest dose
(50/100 mg/kg CK/BK) administered (p<0.0447, Table 36) 4.

Table 36: BO3CS levels of citraturia compared to placebo

Comparison to placebo

Treatment Lsmeans | (95% Cl) Comparator Difference | (95% CI) p-value
ADV7103 1.704 (0.413;2.994) | Placebo 2.001 (0.730; 3.271) | 0.0037
41.5/83.0
T:[+2h]
ADV7103 33/66 | 1.332 (0.228; 2.436) | ADV7103 33/66 | -1.211 (-3.247; 0.825) | 0.2234
and 50/100 Placebo 1.629 (0.367; 2.892) | 0.0141
ADV7103 2.660 (1.577;3.743) | ADV710317/34 | 1.283 (0.033; 2.532) | 0.0447
50/100
ADV7103 33/66 | 0.117 (-1.144; 1.378) | 0.8486
ADV7103 33/66 | 1.328 (-0.255; 2.911) | 0.0960
and 50/100
ADV7103 1.632 (-0.143; 3.408) | 0.0695
41.5/83.0
Placebo 2.957 (1.705; 4.210) | <.0001
ADV7103 1.028 (-0.077; 2.133) | ADV7103 17/34 | -0.349 (-1.918; 1.219) | 0.6490
41.5/83.0 ADV7103 33/66 | -1.516 (-3.506; 0.475) | 0.1247
ADV7103 -0.675 (-2.017; 0.666) | 0.3061
41.5/83.0
T:[+2h]
Placebo 1.325 (0.049; 2.601) | 0.0426
ADV7103 33/66 | 2.544 ‘ (1.261; 3.826) | ADV710317/34 | 1.166 (-0.093; 2.425) | 0.0675
Placebo 2.841 (1.566; 4.116) | 0.0002
ADV7103 17/34 | 1.377 (0.293; 2.461) | Placebo 1.674 (0.421;2.928) | 0.0115
Placebo -0.297 (-0.923; 0.329)

Source: BO3CS CSR. Abbreviations: Cl = confidence interval; h = hours; LSmeans = least squared means.
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Return to baseline pH

As shown in Figure 18 the return to urine pH baseline values is reached within 24 hours after the last
administration of ADV7103 regardless of the dose “2.

Figure 18: Mean (+SE) urine pH values measured at 2 h-intervals during 24 h on Day 4 of Period | (treatment

- — Placebo

ADVT103 low dose CK/BK: 17/34 mg/kg b.Ld.
ADVT103 medium dose CK/BK: 33/66 mg/kg b.id.
ADV7103 hight dose CK/BK: 50/100 mg/kg b.i.d.

0 " 8 2 1; 20 24
Time (h)

Source: Guittet et al. 2020. Abbreviations: b.i.d = bidaily.

Figure 19 shows the return baseline pH on day 6 of the trial.

Figure 19: BO3CS Return to baseline pH on day 6

8 e Placebo
—_— ADVTY0317/34
ADVT103 33/66
ADVT103 41.5/83 T{+2h|
ADV7103 41.5/83
ADV7103 33/66 and 50/100
7] ADV7103 501100
i
6 4
5 4
T T T T T T T
24 28 32 36 40 44 48

Time (h)

Source: Guittet et al. 2020. Abbreviations: h = hours.

Figure 19 is taken from Guittet et al 2020 (summarising the BO3CS results) - it shows the return to
baseline pH on day 6. The reason that the x axis starts at 24 hours, but values do not begin until 26
hours is that 24hrs represents end of day 5, with 26 hours (2 hours later) being the first point
measurements were taken on day 6. Follow-up day [day 6] - 12 urine samples for urine pH
measurements (PD assessment) by 2-hour period until 24h later (i.e. 124-26], 126-28], ]128-30], 130-32],
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132-34], 134-36], 136-38], 138-40], 140-42], 142-44], 144-46], 146-48] hours). The seven lines of data
represent the different dosing across SP | and SP II.

B21CS

Data from the pivotal B21CS study have demonstrated that ADV7103 was an appropriate and efficient
alkalising treatment, providing additional clinical benefit over SoCs in patients with dRTA 47:

» There is consistency in primary endpoint and other supportive secondary endpoint results to
support the use of ADV7103 as an effective dRTA treatment option, which has shown its
significant superiority to SoCs by acting on:

* Metabolic acidosis

o0 Bicarbonataemia was normalised in all age subsets receiving ADV7103 which
superiority versus SoC was convincingly demonstrated, as recommended in the
EMA’s Point to Consider on Switching Between Superiority and Non-inferiority

o With the bicarbonataemia non-responder analysis, the superiority of ADV7103
relative to SoC was demonstrated as per the EMA guideline on Multiplicity Issues in
Clinical Trials (EMA/CHMP/44762/2017) showing a clinically meaningful benefit for
patients receiving ADV7103.

+ Kalaemia was normalised in all age subsets

» Risk of lithogenesis: This is defined as the urine calcium to citrate ration (uCa/uCi), which are
urine parameters used in the clinical practice to evaluate the risk for nephrocalcinosis and for
calcium nephrolithiasis. This was significantly improved in terms of mean (SD) values and
non-responders 47

Primary efficacy endpoint: Bicarbonataemia

Non-inferiority of ADV7103 vs. SoC was to be declared when the lower, one-sided 97.5% confidence
limit on the mean difference laid entirely on the positive side of the non-inferiority margin equal to —
2.5 mmol/L.

After non-inferiority was declared, in line with line with the EMA’s Points to Consider on Switching
Between Superiority and Non-inferiority (CPMP/EWP/482/99), the changing of the objective from non-
inferiority to superiority was considered feasible as the required criteria were met. This meant that the
mixed-effects analysis of variance model in the ITT set (which included the treatment as fixed effect
and the patient as a random effect), planned originally as sensitivity analysis, was used to assess
superiority.

In the PP set, the overall mean (SD) blood bicarbonate levels were 23.1 (1.62) mmol/L with ADV7103
(N=30) and 21.7 (3.06) mmol/L with SoC (N=29), as shown in Table 37. Similar results were obtained
for the ITT set. The overall mean (SD) blood bicarbonate levels were 23.0 (1.62) mmol/L with
ADV7103 (N=31) and 21.2 (3.11) mmol/L with SoC (N=34) 4’

Non-inferiority of ADV7103 relative to SoC was demonstrated in the PP set using the 29 patients with
available assessments at both SP | and SP Ill. Indeed, the lower, one-sided 97.5% confidence limit on
the mean difference between treatments laid entirely on the positive side of the non-inferiority margin
of -2.5 mmol/L: the mean (SD) difference between treatments was 1.4195 (2.647) mmol/L (95% CI:
0.4128, 2.4263), with a non-inferiority p-value <0.0001 4’
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Table 37: B21CS Blood bicarbonate levels compared with SoC

mmol/L PP set ITT set

SP | (SoC) ‘ SP Il (ADV7103) | SP I (SoC) ‘ SP Il (ADV7103)
Adults, 218 years old N=7 N=7
n 7 7 7 7
Mean (SD) 24.1 (4.39) 23.8 (1.69) 24.1 (4.39) 23.8 (1.69)
Min-Max 18-29 21-27 18-29 21-27
Adolescents, from 12-17 years | N=8 N=10
inclusive
n 8 8 10 8
Mean (SD) 22.5(1.42) 23.3 (1.64) 21.6 (2.54) 23.3 (1.64)
Min-Max 21-25 20-25 16-25 20-25
Children, from 4-11 years N=12 N=13
inclusive
n 11 12 12 13
Mean (SD) 19.9 (2.04) 22.8 (1.66) 19.9 (1.95) 22.7 (1.62)
Min-Max 17-25 19-25 17-25 19-25
Infants, from 6 months-3 years | N=3 N=5
old inclusive
n 3 3 5 3
Mean (SD) 20.0 (1.32) 21.8 (0.76) 19.9 (1.92) 21.8 (0.76)
Min-Max 19-21 21-23 17-22 21-23
Overall N=30 N=35
n 29 30 34 31
Mean (SD) 21.7 (3.06) 23.1 (1.62) 21.2 (3.11) 23.0 (1.62)
Min-Max 17-29 19-27 16-29 19-27

Source: B21CS CSR. Abbreviations: ITT=intent-to-treat, Max=maximum, Min=minimum, N=total number of
patients, n=number of patients with recorded values, PP=per protocol, SD=standard deviation, SoC=standard of

care, SP=study period

Table 38: B21CS Bicarbonataemia non-inferiority of ADV7103 relative to SoC

PP set ITT set
SoC | ADV7103 | soC ADV7103
n 29 34 31
Mean difference (SD) [PP set] — LS mean [ITT 1.4195 (2.647) 1.636
set]
95% ClI (0.4128, 2.4263) (0.6679, 2.6034)

Non-inferiority p-value

<0.0001

Superiority p-value

0.0037

0.0008

Source: B21CS CSR. Abbreviations: Cl = confidence interval, ITT=intent-to-treat, PP=per protocol, SD =
standard deviation, SoC=standard of care

Number/proportion of patients with abnormal bicarbonataemia value (i.e., patients with at least one
value of bicarbonataemia below lower normal range, on Day 2 t0, Day 3 t0 or Day 4 t0).

The number/proportion of non-responder patients with at least one value of blood bicarbonate below
the lower normal value on day 2 t0, day 3 t0 or day 4 t0 in SP | (SoC) and SP Ill (ADV7103), and the
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statistical comparison between the two treatments are summarised in Table 39 47

In the PP set, 12 (41%) patients were non-responders with SoC but responders with ADV7103, while
only 1 (3.4%) patient was a non-responder with ADV7103 but a responder with SoC. Similarly, in the
ITT set, 13 (43%) patients were non-responders with SoC but responders with ADV7103, while only 1
(3.3%) patient was a non-responder with ADV7013 but a responder with SoC. In both analysis sets,
the McNemar's test determined that there was a statistically significant difference between the
probabilities of patients presenting at least one blood bicarbonate value below the normal ranges on
day 2 t0, day 3 t0 and day 4 t0 during the two treatments (p=0.003 for the PP set and p=0.002 for the
ITT set), which indicated a greater probability of a responder occurring with ADV7103 #7. 82.4%
(14/17) of the non-responders became responders when switching from SoC to ADV7103.

Table 39: Number/proportion of patients with abnormal bicarbonataemia value

PP Set ITT Set

SoC ADV7103 n/N (%) SoC ADV7103 | n/N (%)

No No 10/29 (34%) No No 10/30 (33%)
Yes No 12/29 (41%) Yes No 13/30 (43%)
No Yes 1/29 (3.4%) No Yes 1/30 (3.3%)
Yes Yes 6/29 (21%) Yes Yes 6/30 (20%)
p-value? 0.003 p-value? 0.002

Abbreviations: ITT=intent-to-treat, PP=per protocol, SoC=standard of care

Note: Post-dose samples are excluded from the analysis. n=number of patients per combination of treatment
responses (No/No, No/Yes, Yes/No or Yes/Yes)

aexact p-value obtained from a McNemar’s test

Continuous endpoints
Mean differences between ADV7103 and SoC for AUCO0-12h, AUCo-24n, Cmin, and fluctuation

The analyses of mean differences between ADV7103 and SoC for AUCO0-12h, AUC0-24h, Cmin, and
fluctuation did not achieve statistical significance in the PP set and the ITT set. ADV7103 (taken in
two daily administrations) provided an alkalising coverage equivalent to SoC coverage, taking into
account that SoC is taken 3 to 6 times per day by 86.5% of the patients and even during the night for
27% of the patients whereas ADV7103 is only two intakes per day) #'.

Table 40: Mean differences between ADV7103 and SoC for AUCO-12h, AUCO0-24h, Cmin, and fluctuation

PP Set ITT Set

SP | (SoC) | SP Il (ADV7103) SP | (SoC) ‘ SP 1l (ADV7103)
Overall N=24 N=26
AUCo-12n (mmol.h/L) n=21 n=17 n=23 n=17
Mean (SD) 270.9 (39.71) | 270.6 (27.26) 266.6 (40.86) 270.6 (27.26)
Min-Max 201-345 229-326 201-345 229-326
AUCo-24n (mmol.h/L) n=14 n=7 n=16 n=7
Mean (SD) 567.9 (71.67) | 536.8 (44.45) 550.6 (83.40) 536.8 (44.45)
Min-Max 433-687 458-586 384-687 458-586
Cmin (mmol/L) n=24 n=23 n=26 n=23
Mean (SD) 20.4 (3.30) 19.8 (3.72) 20.1 (3.43) 19.8 (3.72)
Min-Max 14-26 13-25 14-26 13-25
Fluctuation (mmol/L) n=24 n=23 n=26 n=23
Mean (SD) 4.3 (1.76) 4.8 (2.69) 4.2 (1.73) 4.8 (2.69)
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Min-Max

2-10

1-10

2-10 1-10

Source: B21CS CSR. Abbreviations: AUC = area under curve, ITT = intention-to-treat, PP = per protocol, SD =
standard deviation, SOC = standard of care, SP = study period.

Number of patients with hypokalaemia after 4 to 5 days of treatment at steady state

Overall, the normalisation of blood potassium was achieved with both ADV7103 and SoC. However,
in the PP and ITT sets, the mean (SD) blood potassium levels were higher with ADV7103 than with
SoC at each time point. Similar results were obtained for each age subset, except for adults at day 2
t0 with SoC, when the mean (SD) blood potassium level was below the median low normal value of
3.5 mmol/L in the PP and ITT sets (i.e. 3.31 [0.540] mmol/L for both analysis sets) *’.

In average, considering that median normal values of blood potassium range from 3.5 to 5.1 mmol/L,
the normalisation of blood potassium was achieved with both ADV7103 and SoC #'.

Table 41: B21CS Number of patients with hypokalaemia after 4 to 5 days of treatment at steady state

Study product | PP set ITT set
SoC ADV7103 niN (%) niN (%)

No No 21/28 (75%) 22/29 (76%)
Yes No 2128 (7.1%) 2/29 (6.9%)
No Yes 2/28 (7.1%) 2/29 (6.9%)
Yes Yes 3/28 (11%) 3/29 (10%)
p-value 1.000 1.000

Source: B21CS CSR. Abbreviations: ITT=intent-to-treat, PP=per protocol, SoC=standard of care, SP=study
period — No=responder, Yes=non-responder

*: exact p-value obtained from a McNemar’s test

n=number of patients per combination of treatment responses (No/No, No/Yes, Yes/No or Yes/Yes); N=total
number of patients for whom data are available, %=proportion with N as the denominator for calculation of
proportions.

Note 1: Haemolysed and post-dose samples were excluded from the analysis

Note 2: During study, three patients received chronic potassium supplements: two during SPI and one during
SPI, SPII, SPIII. Note 3: No data on day 5 t0]

Number of patients with a hypercalciuria after 4 to 5 days of treatment at steady state

Patients with hypercalciuria were those for whom at least one value of UCa/UCr was superior to the
age-specific upper normal limit on day 4 t0 or day 5 t0 during treatment with SoC and ADV7103 #’.

For both the PP and ITT sets, 1 (3.6% PP set; 3.3% ITT set) patient had hypercalciuria when SoC but
did not experience hypercalciuria when on ADV7103, and 1 (3.6% PP set; 3.3% ITT set) patient had
hypercalciuria when on ADV7103 but did not experience hypercalciuria when on SoC. According to
the McNemar’s test, there were no statistically significant differences between treatment groups
(p=1.000 for both analysis sets). Overall, only three patients presented hypercalciuria, one after SoC,
one after ADV7103 and 1 after both treatments, representing for each case 3.6% of the patients in the
PP set and 3.3% of the patients in the ITT set 4.

Table 42: Number of patients with hypercalciuria after 4 to 5 days of treatment at steady state

PP set ITT set

Whole population (post-hoc analysis)

SoC ADV7103 n/N (%) SoC ADV7103 | n/N (%)

No No 25/28 (89%) No No 27/30 (90%)
Yes No 1/28 (3.6%) Yes No 1/30 (3.3%)
No Yes 1/28 (3.6%) No Yes 1/30 (3.3%)
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Yes Yes 1/28 (3.6%) Yes Yes 1/30 (3.3%)

p-value? 1.000 p-value? 1.000

Source: B21CS CSR. Abbreviations: ITT=intent-to-treat, PP=per protocol, SoC=standard of care, SP=study
period — No=responder, Yes=non-responder

*: exact p-value obtained from a McNemar’s test

n=number of patients per combination of treatment responses (No/No, No/Yes, Yes/No or Yes/Yes); N=total
number of patients for whom data are available, %=proportion with N as the denominator for calculation of
proportions.

Number of patients with a hypocitraturia after 4 to 5 days of treatment at steady state

Patients with hypocitraturia were those for whom at least one value of UCi/UCr was inferior to the
age-specific lower normal limit on day 4 t0 or day 5 t0 during treatment with SoC and ADV7103 #’.

In the PP set, 6 (38%) patients had hypocitraturia when on SoC but did not experience hypocitraturia
when on ADV7103, whereas only 1 (6.3%) patient had hypocitraturia when on ADV7103 but did not
have any hypocitraturia event when on SoC. Similarly, in the ITT set, 7 (41%) patients had
hypocitraturia when on SoC but did not experience hypocitraturia event when on ADV7103, whereas
only 1 (5.9%) patient had hypocitraturia when on ADV7103 but did not have any hypocitraturia event
with SoC. The McNemar’s test revealed no statistically significant differences between the two
treatments in favour of SoC (p=0.125 for the PP set and p=0.070 for the ITT set), but this was
believed to be mainly attributed to the low number of patients included in this analysis, rather than the
lack of heterogeneity between the two groups +'.

Overall, all patients had hypocitraturia either after SoC, or ADV7103 or both treatments. However,
most patients presented hypocitraturia after SoC: 15 (94%) patients in the PP set and 16 (94%)
patients in the ITT set vs. 10 (62.3%) patients in the PP set and 10 (58.9%) in the ITT set after
ADV7103. The proportion of non-responder patients lacking normalisation of citraturia after SoC
treatment relative to ADV7103 treatment (41% versus 5.9% in ITT set), suggests an important trend of
the benefit of ADV7103 treatment compared to SoC treatment 4.

Table 32: Number of patients with a hypocitraturia after 4 to 5 days of treatment at steady state 47

PP Set | ITT Set

Whole population (post-hoc analysis)

SoC ADV7103 n/N (%) SoC ADV7103 | n/N (%)

No No 0 (0%) No No 0 (0%)

Yes No 6/16 (38%) Yes No 7117 (41%)
No Yes 1/16 (6.3%) No Yes 117 (5.9%)
Yes Yes 9/16 (56%) Yes Yes 9/17 (53%)
p-value? 0.125 p-value? 0.070

Source: B21CS CSR. Abbreviations: ITT=intent-to-treat, PP=per protocol, SoC=standard of care, SP=study
period — No=responder, Yes=non-responder

*: exact p-value obtained from a McNemar's test

n=number of patients per combination of treatment responses (No/No, No/Yes, Yes/No or Yes/Yes); N=total
number of patients for whom data are available, %=proportion with N as the denominator for calculation of
proportions.

Number of patients with abnormally high urine calcium/citrate (UCa/UCi) ratio (expressed in

mg/mg) and with UCa/UCi expressed in mmol/mmol above the risk threshold for lithogenesis
after 4 to 5 days of treatment at steady state (post-hoc analyses).

In both the PP and ITT sets, 9 (47% PP set; 45% ITT set) patients had abnormally high UCa/UCi
values when on SoC but did not experience abnormally high UCa/UCi values when on ADV7103,
whereas only 1 (5.3% PP set; 5.0% ITT set) patient had abnormally high UCa/UCi values when
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ADV7103 but did not experience abnormally high UCa/UCi values when on SoC. The McNemar’s test
reached statistical significance for the ITT and PP sets (p=0.021 for both analysis sets), suggesting
heterogeneity in the non-responder rates and indicating better responder rates in ADV7103 over SoC.

Table 43: Patients (n [%]) with UCa/UCi values abnormally high and at risk of lithogenesis on Day 4 t0 and Day 5

t0, in SP I and in SP Ill (PP and ITT sets) — Post-hoc analyses

PP Set ITT Set

UCa/UCi value abnormally high

SoC ADV7103 n/N (%) SoC ADV7103 | n/N (%)

No No 1/19 (5.3%) No No 2/20 (10%)
Yes No 9/19 (47%) Yes No 9/20 (45%)
No Yes 1/19 (5.3%) No Yes 1/20 (5.0%)
Yes Yes 8/19 (42%) Yes Yes 8/20 (40%)
p-value? 0.021 p-value? 0.021
UCa/UCi value considered as risk of lithogenesis (>3 mmol/mmol)

SoC ADV7103 n/N (%) SoC ADV7103 | n/N (%)

No No 2/19 (11%) No No 3/20 (15%)
Yes No 9/19 (47%) Yes No 9/20 (45%)
No Yes 1/19 (5.3%) No Yes 1/20 (5.0%)
Yes Yes 7/19 (37%) Yes Yes 7/20 (35%)
p-value? 0.021 p-value? 0.021

Source: B21CS CSR. Abbreviations: ITT=intent-to-treat, PP=per protocol, SoC=standard of care, SP=study
period — No=responder, Yes=non-responder

*: exact p-value obtained from a McNemar's test

n=number of patients per combination of treatment responses (No/No, No/Yes, Yes/No or Yes/Yes); N=total
number of patients for whom data are available, %=proportion with N as the denominator for calculation of
proportions.

It is relevant to measure calciuria and citraturia to assess the value of ADV7103 in dRTA patients
since hypercalciuria and hypocitraturia are considered the most common identifiable metabolic risk
factor for nephrocalcinosis, nephrolithiasis and CKD #7.

Compliance

In Europe, there are no registered medications specifically indicated for the treatment of patients with
dRTA yet. Therefore, medicinal alkalising hospital/pharmacy compounded preparations are generally
used. These preparations induce immediate and full release of alkalising salt(s); however, their
therapeutic effect is of limited duration necessitating multiple administrations during the day and night,
and ultimately generating gastrointestinal discomfort and AEs 7. These preparations are inappropriate
for children due to difficulties in setting the correct dosage, their undesirable bitter taste, or the size of
the tablets available through compassionate use in some countries. Overall, these drawbacks result in
poor compliance of dRTA patients to their treatment regimens +’.

Untreated dRTA carries a poor outcome, often progressing to end-stage kidney failure from
nephrocalcinosis 7. Compliance is key to controlling metabolic acidosis and avoiding dRTA
complications, CKD is said to usually occur in patients with a long disease history and to be explained
by the combination of nephrocalcinosis and persistent hypokalaemia, leading to progressive
tubulointerstitial damage, or by kidney damage following repeated episodes of dehydration and acute
kidney injury. Based on the information provided by the investigators and according to the CSR
requirements to assess treatment compliance of patients involved in Study B21CS, treatment
compliance was quite good. Indeed 34 of the 37 patients (91.9%) were compliant during SPI, and 31
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of the 32 patients (96.9%) during SPIIl. Results were similar in the different age subsets. Cases of
non-compliance were mainly due to sparse intakes forgotten or error of dosing #’.

Acceptability

Palatability, ease of administration and ease of swallowing of ADV7103 and SoC useful as evaluation
points, as acceptability is known to bring issues hindering treatment compliance in patients with
dRTAY.

Using reliable and well-established scales to accommodate patients’ age, most results showed
ADV7103 was favoured over SoC. Despite some differences as shown for palatability where children
did not notice any difference between SoC and ADV7103 for ease of administration and ease of
swallowing where children favoured SoC, all other age subsets highly favoured ADV7103 over SoC*'.

In summary, in the overall population palatability was improved with ADV7103 relative to SoC;
similarly ease of administration was improved relative to SoC including in infants or at least similar to
SoC in children, showing the value of the granule formulation and its acceptability relative to SoC.

Although ADV7103 is a multi-particular formulation (hundreds of granules to swallow per intake),
overall ease of swallowing was preserved compared to SoC formulated as powder diluted in water or
single monolithic form 47

Table 34: Study B21CS Palatability of ADV7103 vs SoC
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much

Response category

Effect on Gl tolerability

Gl tolerability is a relevant efficacy parameter to be assessed due to the effect it has on compliance,
and therefore treatment effect 4.

Overall, in Study B21CS, improved Gl tolerability was reported for ADV7103 compared to SoC.
Adults, adolescents and infants reported a Gl discomfort lower with ADV7103 than with SoC, while
children reported equivalent and rather low Gl discomfort for ADV7103 and SoC. The mixed model
showed a statistically significant decrease in severity of the Gl discomfort with ADV7103 compared to
SoC, with a mean score difference of -14.237 mm (95% CI: -25.9196, - 2.5545) 47,

Gastrointestinal tolerability was significantly improved over SoC: 75% of patients rated no Gl
complaint with ADV7103 vs 51% with SoC (despite patients being on their SoC long-term versus only
using ADV7103 for a few days).
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Table 35: Gastrointestinal tolerance of ADV7103 vs SoC
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B22CS

The long-term efficacy of ADV7103 on correcting metabolic acidosis as measured by
bicarbonataemia

Overall, when blood tests were done before study drug intake, thirteen patients (52.0%) at baseline,
21 patients (91.3%) at M3, 12 patients (63.2%) at M6, 14 patients (77.8%) at M12, 16 patients
(84.2%) at M18, 14 patients (60.9%) at M24, 18 patients (81.8%) at M36, and thirteen patients
(68.4%) at M48 had plasma bicarbonate levels in the normal range (Table 44). Two patients had
levels above the range: one adult at M24 and one child at baseline, both with NCS values.

Eleven patients (44.0%) had plasma bicarbonate levels below the normal range at baseline, when the
blood test was done before study drug intake. This was less frequent at subsequent visits. There were
1 to 2 patients per age subgroup except for the child group at M48 who were below the normal range.

Ten of the abnormal results were CS. One adult had a CS value of 18.2 mmol/L at month 24 + 10
weeks. One adult had two CS values of 19.0 mmol/L at M18 and at M24. This level dipped to a CS
value of 14.4 mmol/L at M24 + 10 weeks. The plasma bicarbonate level increased to an NCS level of
18.0 mmol/L at M30, decreased again to a CS level of 15.4 mmol/L at M36, and then increased to
NCS levels of 21.6 mmol/L at M42 and 19.1 mmol/L at M48. One adolescent had a CS level of 16.2
mmol/L at M30, and two CS values of 17.5 and 17.7 mmol/L taken at two timepoints at an
unscheduled visit at M36. Levels had returned to normal levels (23.3 mmol/L) at M48. One child had a
level of 18.1 mmol/L at M36. Levels had risen to an NCS level (21.1 mmol/L) by M42. One child had a
level of 12.0 mmol/L at M48. These changes correspond to mild metabolic acidosis.

The age group with the highest incidence of abnormally low plasma bicarbonate at baseline was the
child group (54.5%), but this group showed the largest improvement at M3, M6, M12 and M18 (with
9.1%, 22.2%, 0% and 11.1% with abnormally low levels, respectively), although the incidence
returned to 50.0% at M24 before decreasing again to 44.4% at M48.

The abnormal plasma bicarbonate values were, in most cases, limited to a slight decrease post-
baseline (i.e. not below eighteen mmol/L, which corresponds to a level of mild metabolic acidosis), but
three patients (one adult, 1 adolescent, and 1 child) each had values of as low as 12.0 mmoL/L at a
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single time point. The abnormal plasma bicarbonate values were followed by normal values at the
next scheduled visit (excluding one patient which was recorded at the M48 visit).

For one patient, the abnormally low plasma bicarbonate values could be related to the limited
treatment compliance (<50% for most of the time during the study).

For two infants (2 years old and 3 years old), the abnormally low plasma bicarbonate values could be
related to the decrease of the dose. Indeed, the initial daily dose of ADV7103 in mEq was maintained
or not sufficiently increased resulting in a decrease of the daily dose in mEq/kg over time of 2.0 and
1.5 mEqg/kg, respectively, considering the weight gain during the 48-month study. The treatment
compliance was correct for both patients, i.e., >90% throughout the study, except for 75 to 90% for a
3-month period (M3 to M6) and 50 to 74% for a 6-month period (M12 to M18 for one patient and
>90% or 75 to 90% throughout the study, except for 50 to 74% for a total of 12 months (M6 to M12,
and M18 to M24) for one patient. In addition, the proximal signs associated in infancy with a transient
proximal leak of bicarbonate due to immaturity of the physiological renal function and contributing to a
more decreased plasma bicarbonate than in older patients.

Table 44: B22CS Bicarbonataemia Status by Visit — Blood Tests Done Before Drug Intake

Low n (%) Normal n (%) | High n (%)

Age Group Analysis Visit n
Overall (N=30) | Baseline 25 11 (44.0) 13 (52.0) 1(4.0)

Month 3 23 2(8.7) 21 (91.3) 0

Month 6 19 7 (36.8) 12 (63.2) 0

Month 12 18 4 (22.2) 14 (77.8) 0

Month 18 19 3(15.8) 16 (84.2) 0

Month 24 23 8 (34.8) 14 (60.9) 1(4.3)

Month 36 22 4(18.2) 18 (81.8) 0

Month 48 19 6 (31.6) 13 (68.4) 0

Source: B22CS CSR. Abbreviations: N, n = number of patients; Y = years.
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The long-term effects of ADV7103 on kalaemia

Overall, when blood tests were done before study drug intake for non-haemolysed samples,16
patients (84.2%) at baseline, 20 patients (95.2%) at M3, 19 patients (95.0%) at M6, 17 patients
(94.4%) at M12, 17 patients (89.5%) at M18, 21 patients (91.3%) at M24, 20 patients (90.9%) at M36,
and seventeen patients (89.5%) at M48 had clinically normal plasma potassium levels.

Three patients overall (15.8%) had abnormally low plasma potassium at baseline, and this figure was
reduced in following visits (Table 45). The single age group with regular incidence of hypokalaemia
was the adult group. There were very few CS values. One adult had a CS low level at M24 and M24 +
10 weeks visits. Three paediatric patients had NCS low values of plasma potassium: one adolescent
at M6, M36, and M48, one adolescent at M24 + 10 weeks, and one child at baseline.

Similar results were seen for kalaemia results from blood tests done before study drug intake,
including haemolysed and non-haemolysed samples, where overall, 21 patients (87.5%) at baseline,
23 patients (95.8%) at M3, 19 patients (95.0%) at M6, 18 patients (94.7%) at M12, 17 patients
(89.5%) at M18, 22 patients (91.7%) at M24, 20 patients (90.9%) at M36, and seventeen patients
(89.5%) at M48 had clinically normal plasma potassium levels.

For the larger group of patients, including blood tests not done before morning dose, nineteen patients
(86.4%) at baseline, 24 patients (92.3%) at M3, 25 patients (83.3%) at M6, 24 patients (85.7%) at
M12, 23 patients (82.1%) at M18, 23 patients (82.1%) at M24, 22 patients (84.6%) at M36, and 25
patients (92.6%) at M48 had clinically normal plasma potassium levels for non-haemolysed samples
(Table 14.2.1.2.2.1) and 26 patients (89.7%) at baseline, 28 patients (93.3%) at M3, 25 patients
(83.3%) at M6, 26 patients (86.7%) at M12, 23 patients (82.1%) at M18, 24 patients (82.8%) at M24,
22 patients (84.6%) at M36, and 25 patients (92.6%) at M48 had clinically normal plasma potassium
levels for haemolysed and non-haemolysed samples.

Overall, most patients (between 82.1% and 93.3%) had normalised plasma potassium for the 48
months of follow-up on treatment with ADV7103.

Table 45: Non-haemolysed Kalaemia Status by Visit — Blood Tests Done Before Drug Intake

Low n (%) Normal n (%) | Highn
Analysis Visit n (%)
Overall (N=30) Baseline 19 3(15.8) 16 (84.2) 0
Month 3 21 1(4.8) 20 (95.2) 0
Month 6 20 1(5.0) 19 (95.0) 0
Month 12 18 1(5.6) 17 (94.4) 0
Month 18 19 2 (10.5) 17 (89.5) 0
Month 24 23 2 (8.7) 21 (91.3) 0
Month 36 22 2(9.1) 20 (90.9) 0
Month 48 19 2 (10.5) 17 (89.5) 0

Source: B22CS CSR. Abbreviations: N, n = number of patients; Y = year.
The long-term effects of ADV7103 on hypocitraturia

Overall, seven patients (35.0%) had citraturia in the normal ranges at baseline, 10 patients (52.6%) at
M3, nine patients (40.9%) at M6, seven patients (29.2%) at M12, 14 patients (51.9%) at M18, 10
patients (41.7%) at M24, nine patients (42.9%) at M36, and four patients (20.0%) at M48.

Overall, 13 patients (65.0%) had hypocitraturia at baseline, nine patients (47.4%) at M3, 13 patients
(59.1%) at M6, 17 patients (70.8%) at M12, 13 patients (48.1%) at M18, 14 patients (58.3%) at M24,
12 patients (57.1%) at M36, and sixteen patients (80.0%) at M48.

The general trend on treatment with ADV7103 was maintenance of the number of patients with
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UCI/UCr in the normal ranges between 29 and 53% throughout the 48 months of treatment except at
the M12 and M48 timepoints.

Table 46: Urine Citrate/Creatinine Ratio Status by Visit

Analysis Visit n Low n (%) Normal n
(%)
Overall (N=30) Baseline 20 13 (65.0) 7 (35.0)
Month 3 19 9 (47.4) 10 (52.6)
Month 6 22 13 (59.1) 9 (40.9)
Month 12 24 17 (70.8) 7 (29.2)
Month 18 27 13 (48.1) 14 (51.9)
Month 24 24 14 (58.3) 10 (41.7)
Month 36 21 12 (57.1) 9 (42.9)
Month 48 20 16 (80.0) 4 (20.0)

Source: B22CS CSR. Abbreviations: N, n = number of patients; UCi/UCr = urinary ratio of citrate to creatinine.

Normal values for UCi/UCr in mmol/mmol: boys 2-<7 years 20.142; boys 7-<13 years =0.082; boys 13-<18 years
20.052; boys=18 years 20.052; girls 2-<7 years =0.171; girls 7-<13 years 20.154; girls 13-<18 years 20.127; girls
218 years 20.127 °.

The long-term effects of ADV7103 on hypercalciuria
Urine calcium/creatinine ratio

All patients had UCa/UCr within the normal range at all visits, except for one to two patients who
presented abnormally high values at M3 and subsequent visits up to M48, when there were four
patients with abnormally high values of UCa/UCr.

There was a stable pattern in the number of patients with UCa/UCr in the normal range, and a slight
trend of decreased UCa/UCr values throughout the 48 months of treatment. However, the study was
not statistically powered on this parameter.

Table 47: Urine Calcium/Creatinine Ratio Status by Visit

Analysis Visit n Normal n (%) High n (%)
Overall (N=30) Baseline 27 27 (100.0) 0

Month 3 27 26 (96.3) 1(3.7)
Month 6 26 25 (96.2) 1(3.8)
Month 12 29 27 (93.1) 2(6.9)
Month 18 27 25 (92.6) 2(7.4)
Month 24 28 26 (92.9) 2(7.1)
Month 36 27 26 (96.3) 1(3.7)
Month 48 26 22 (84.6) 4 (154)

Source: B22CS CSR. Abbreviations: N, n = number of patients
Urine calcium/citrate ratio

Low urinary citrate excretion is a known another known risk factor for nephrolithiasis. Nine patients
overall (45.0%) at baseline, 11 patients (57.9%) at M3, nine patients (47.4%) at M6, patients (43.5%)
at M12, 10 patients (38.5%) at M18, nine patients (37.5%) at M24, nine patients (42.9%) at M36, and
five patients (25.0%) at M48 had UCa/UCi in the normal range.

Eleven patients overall (55.0%) at baseline, seven patients (36.8%) at M3, nine patients (47.4%) at
M6, 12 patients (52.2%) at M12, 14 patients (53.8%) at M18, 12 patients (50.0%) at M24, 10 patients
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(47.6%) at M36, and fifteen patients (75.0%) at M48 had UCa/UCi above the normal range.

Table 48: Urine Calcium/Citrate Ratio Status by Visit

Analysis Visit n Low n (%) Normal n (%) | High n (%)
Overall (N=30) Baseline 20 0 9 (45.0) 11 (55.0)
Month 3 19 1(5.3) 11 (57.9) 7 (36.8)
Month 6 19 1(5.3) 9 (47.4) 9 (47.4)
Month 12 23 1(4.3) 10 (43.5) 12 (52.2)
Month 18 26 2(7.7) 10 (38.5) 14 (53.8)
Month 24 24 3(12.5) 9 (37.5) 12 (50.0)
Month 36 21 2(9.5) 9 (42.9) 10 (47.6)
Month 48 20 0 5 (25.0) 15 (75.0)

Abbreviations: N, n = number of patients; UCa/UCi = urinary ratio of calcium to citrate. Normal values for

UCa/UCi in mmol/mmol: boys 2-<7 years 0.24-2.31; boys 7-<13 years 0.24-2.88; boys 13-<18 years 0.29-3.84;
boys 218 years 0.29-3.84; girls 2-<7 years 0.14-2.02; girls 7-<13 years 0.19-2.26; girls 13-<18 years 0.24-2.88;
girls 218 years 0.24-2.88 4°.

Nine patients overall (45.0%) at baseline, 12 patients (63.2%) at M3, 10 patients (52.6%) at M6,
patients (47.8%) at M12, 13 patients (50.0%) at M18, 12 patients (50.0%) at M24, 12 patients (57.1%)
at M36, and six patients (30.0%) at M48 had UCa/UCi below the threshold associated with risk of

lithogenesis.

Eleven patients overall (55.0%) at baseline, seven patients (36.8%) at M3, nine patients (47.4%) at
M6, 12 patients (52.2%) at M12, 13 patients (50.0%) at M18, 12 patients (50.0%) at M24, nine
patients (42.9%) at M36, and fourteen patients (70.0%) at M48 had UCa/UCi above the threshold
associated with risk of lithogenesis.

The trend was a stabilisation of the number of patients with a UCa/UCi below the threshold used to
evaluate the risk of lithogenesis at about 50% throughout the 48 months of follow-up, although this

was lower at M48.

Table 49: BB2CS Risk of Lithogenesis over Time

Risk of lithogenesis n (%)
Visit n No Yes

Overall (N=30) Baseline 20 9 (45.0) 11 (55.0)
Month 3 19 12 (63.2) 7 (36.8)
Month 6 19 10 (52.6) 9 (47.4)
Month 12 23 11 (47.8) 12 (52.2)
Month 18 26 13 (50.0) 13 (50.0)
Month 24 24 12 (50.0) 12 (50.0)
Month 36 21 12 (57.1) 9 (42.9)
Month 48 20 6 (30.0) 14 (70.0)

Source: B22CS CSR. Abbreviations: N, n = number of patients.
The long-term effects of ADV7103 on crystalluria

In this section, it's important to note that a considerable amount of data was missing, and the
analytical conditions for crystalluria were not always respected (i.e. analysis performed >2 hours after
urination) leading to questionable crystalluria data in some cases (as crystals appear with time).
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Table 50: Urine Chemistry Crystalluria by Visit

Analysis Adults Adolescen | Children Infants Overall
Visit >=18Y ts [12-18Y] | [4-12Y] [0.5-4Y] (N=30)
(N=6) (N=8) (N=13) (N=3)
Baseline n 4 5 5 3 17
Presence 4 (100.0) 2 (40.0) 2 (40.0) 1(33.3) 9 (52.9)
ACCP 4 (100.0) 2 (40.0) 2 (40.0) 0 8 (47.1)
Unknown 0 0 0 1(33.3) 1(5.9)
Month 12 n 4 8 10 3 25
Presence 1(25.0) 5 (62.5) 3(30.0) 0 9 (36.0)
ACCP 1(25.0) 3(37.5) 2(20.2) 0 6 (24.0)
Amorph urate crystals 0 1(12.5) 0 0 1(4.0)
Amorphous salts 0 1(12.5) 0 0 1(4.0)
Brushite 0 0 1(33.3) 0 1(4.0)
Month 24 n 3 8 12 3 26
Presence 3(100.0) 4 (50.0) 5(41.7) 1(33.3) 13 (50.0)
ACCP 3(100.0) 2 (25.0) 2(16.7) 0 7 (26.9)
Brushite 0 0 0 1(33.3) 1(3.8)
Calcium oxalate 0 0 1(8.3) 0 1(3.8)
Struvite 0 0 1(8.3) 0 1(3.8)
Urate acid ammonium 0 2 (25.0) 1(8.3) 0 3(11.5)
Month 36 n 2 6 11 3 22
Presence 2 (100.0) 2(33.3) 3(27.3) 0 7 (31.8)
ACCP 2 (100.0) 2(33.3) 2(18.2) 0 6 (27.3)
Struvite 0 0 1(9.1) 0 1(4.5)
Month 48 n 2 7 8 3 20
Presence 1(50.0) 3 (42.9) 2(25.0) 0 6 (30.0)
ACCP 1(50.0) 3 (42.9) 2 (25.0) 0 6 (30.0)

Source: B22CS CSR. Abbreviations: ACCP = amorphous carbonated calcium phosphate; N, n = number of
patients; Y = years.

Overall, 25 (83.3%) patients had crystals during the 48-months study, 16 out of these 25 patients
(64.0%) had amorphous carbonated calcium phosphate (ACCP) crystals in the study.

At baseline (M1), nine patients overall (52.9% of the seventeen assessed) had a positive crystalluria
result, including four adults, two adolescents, two children and one infant). The ACCP crystals were
reported in eight out of seventeen patients (47.1%), semi-quantitative analysis was performed for four
of the patients, three adults had rare crystals and one adolescent had numerous crystals. An unknown
type of crystal was reported in one infant.

At M12, nine patients overall (36.0% of the 25 assessed, including one adult, five adolescents, and
three children) had a positive result. ACCP crystals were reported in six out of 25 patients (24.0%), in
four patients, the crystals were rare. Rare amorphous uric acid crystals, amorphous salts and brushite
were reported in one patient (4.0%) each).

At M24, 13 patients overall (50.0% of the 26 assessed, including three adults, four adolescents, five
children and one infant) had a positive result. ACCP crystals were reported in seven patients (26.9%),
in a numerous, quite numerous or 0.600 cells/mm?3 quantity in the three patients analysed for quantity.
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Urate acid ammonium were reported in three cases (11.5%). Brushite (with

5.000 cells/mm?3), rare calcium oxalate crystals and struvite (with 4.000 cells/mm?3) were reported in
one patient each (3.8%).

At M36, seven patients overall (31.8% of the 22 assessed, including two adults, two adolescents, and
three children) having a positive result. ACCP crystals were reported in six cases (27.3%), and
struvite was reported in one child (4.5%).

At M48, six patients overall (30.0% of the twenty assessed, including one adult, three adolescents,
and two children) having a positive result. ACCP crystals were reported in all six cases.

Other crystals, amorphous uric acid, amorph urate, amorphous salts, and calcium oxalate were
reported sporadically (between one and three occurrences) during the 48-month study.

The incidence of urine crystals was stable during the 48-month study, between 30% and 50% of the
patients had positive crystalluria depending on the study yearly visit, and the incidence did not
increase in line with exposure. Most patients had ACCP crystals, and the incidence of ACCP crystals
did not increase with exposure.

Most patients overall had urine pH between 7.0 and 8.0; 16/23 (69.6%) at baseline, 16/21 (76.2%) at
M3, 13/17 (76.5%) at M6, 16/25 (64.0%) at M12, 16/28 (57.1%) at M18, 20/26 (76.9%) at M24, 16/25
(64.0%) at M36, and 12/18 (66.7%) at M48.

Five patients overall (21.7%) had urine pH >8.0 at baseline, four (19.0%) at M3, three (17.6%) at M6,
six (24.0%) at M12, 11 (39.3%) at M18, six (23.1%) at M24, nine (36.0%) at M36, and five (27.8%) at
M48. Two patients overall (8.7%) had urine pH <7.0 at baseline, one (4.8%) at M3, one (5.9%) at M6,
three (12.0%) at M12, one (3.6%) at M18, none at M24 or M36, and one (5.6%) at M48.

Together, crystalluria and urine pH were stable, no increase of the occurrence of ACCP crystals and
of urine pH were observed with ADV7103 treatment or with increased exposure.

For specific gravity results, in the adolescent group there was only one abnormal result (low) at M18
and in the infant group there was only one abnormal result (high) at M3. In the child group, one or two
patients had abnormal results (low) at each visit. Overall, many patients (>55%) had normal specific
gravity at all study visits, but the dataset was limited, with data only available for up to eight patients at
each visit.

The long-term effects of ADV7103 on hypermagnesuria
Adult patients are not included as no normal range was available for this group.

Most paediatric patients overall had UMg/UCr in the normal range from M1 to M48. Five patients
overall (23.8%) had UMg/UCr above the normal range at baseline, one patient (5.9%) at M3, one
patient (5.6%) at M6, three patients (16.7%) at M12, four patients (23.5%) at M18, two patients (9.5%)
at M24, three patients (18.8%) at M36, and three patients (20.0%) at M48. These patients were all in
the adolescent and child groups except for one infant with UMg/UCr above range at M18.

Table 51: Urinary Ratio of Magnesium/Creatinine by Visit

Analysis Visit n Normal n (%) High n (%)
Overall (N=24) Baseline 21 16 (76.2) 5(23.8)
Paediatric patients only Month 3 17 16 (94.1) 1(5.9)
Month 6 18 17 (94.4) 1(5.6)
Month 12 18 15 (83.3) 3(16.7)
Month 18 17 13 (76.5) 4 (23.5)
Month 24 21 19 (90.5) 2 (9.5)
Month 36 16 13 (81.3) 3(18.8)
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‘ Month 48 15 12 (80.0) 3(20.0)
Source: B22CS CSR. Abbreviations: N, n = number of patients.

The long-term effects of ADV7103 on hyperphosphaturia

Twenty paediatric patients (90.9%) overall had UPh/UCr in the normal range at baseline, 19 patients
(95.0%) at M3, 20 patients (90.9%) at M6, 22 patients (95.7%) at M12, 21 patients (100%) at M18, 20
patients (95.2%) at M24, 18 patients (94.7%) at M36, and fifteen patients (100%) at M48.

Two paediatric patients overall (9.1%) had UPh/UCr above the normal range at baseline, one patient
(5.0%) at M3, two patients (9.1%) at M6, one patient (4.3%) at M12, one patient (4.8%) at M24, and
one patient (5.3%) at M36. These patients were all in the adolescent and child groups; none of the
infants with data available had results above the normal range. Overall, all paediatric patients had a
normal phosphaturia over time.

Table 52: Urine Phosphate and Creatinine Ratio Status by Visit

Analysis Visit n Normal n (%) High n
(%)
Overall (N=24) Baseline 22 20 (90.9) 2(9.1)
Paediatric patients only Month 3 20 19 (95.0) 1(5.0)
Month 6 22 20 (90.9) 2(9.1)
Month 12 23 22 (95.7) 1(4.3)
Month 18 21 21 (100.0) 0
Month 24 21 20 (95.2) 1(4.8)
Month 36 19 18 (94.7) 1(5.3)
Month 48 15 15 (100.0) 0

Source: B22CS CSR. Abbreviations: N, n = number of patients.

Tubular reabsorption of phosphate results are summarised at each visit (as below or in range
according to defined normal range). All values assessed in all age groups and at all visits were within
the normal range apart from one adult at M12.

Overall, TRP levels were normal for all patients, when considering both the plasma phosphate level,
(which was normal for all patients, except for some isolated and NCS low or high values).

Table 53: Tubular Reabsorption of Phosphate Status by Visit

Analysis Visit n Low n (%) | Normaln
(%)
Overall (N=30) Baseline 20 0 20 (100.0)
Month 3 25 0 25 (100.0)
Month 6 26 0 26 (100.0)
Month 12 28 1(3.6) 27 (96.4)
Month 18 24 0 24 (100.0)
Month 24 26 0 26 (100.0)
Month 36 25 0 25 (100.0)
Month 48 19 0 19 (100.0)

Source: B22CS CSR. Abbreviations: N, n = number of patients.

Overall, most patients had values in the normal range or above. Some patients had values below the
normal range: one patient (5.0%) at baseline, three patients (12.0%) at M3, two patients (7.7%) at M6,
three patients (10.7%) at M12, two patients (8.3%) at M18, three patients (11.5%) at M24, three
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patients (12.0%) at M36, and two patients (10.5%) at M48. There were no patients with abnormally
low values at the M24 + 10 weeks, M30, or M42 visits.

In the adult group, five patients had low TmP/GFR values at one or more timepoints. In the adolescent
group, three had low TmP/GFR values at one or more timepoints. All patients in the child and infant
groups had TmP/GFR in the normal range at all visits.

Table 54: Tubular Maximum Reabsorption of Phosphate over Glomerular Filtration Rate by Visit

Analysis Visit n Low n (%) Normal n (%) High n (%)
Overall (N=30) | Baseline 20 1(5.0) 18 (90.0) 1(5.0)

Month 3 25 3(12.0) 21 (84.0) 1(4.0)

Month 6 26 2(7.7) 22 (84.6) 2(7.7)

Month 12 28 3(10.7) 25 (89.3) 0

Month 18 24 2(8.3) 22 (91.7) 0

Month 24 26 3(11.5) 21(80.8) 2(7.7)

Month 36 25 3(12.0) 22 (88.0) 0

Month 48 19 2(10.5) 16 (84.2) 1(5.3)

Source: B22CS CSR. Abbreviations: N, n = number of patients.
The long-term effect of ADV7103 on eGFR

By M48, the mean+SD eGFR (mL/min/1.73m2) was 115.5£12.3 in the adult group (n=5), 105.5+18.4
in the adolescent group (n=7), 124.0+28.4 in the child group (n=12), 130.1£10.9 in the infant group
(n=3) and 118.3+23.0 overall (n=27). There was a mean+SD change from baseline in eGFR of -
6.8+£28.5 at M48 overall, with decreases seen at most visits in all the age groups. The largest
decreases were in the adult group.

The overall percentage of patients with abnormally low levels of eGFR (only mildly decreased eGFR;
Grade 2 according to KDIGO 2013 %° was 4.3% at baseline, 6.7% at M3, 6.9% at M6, 13.3% at M12,
3.4% at M18, 3.4% at M24, 11.1% at M36, and 7.4% at M48. There were no cases of moderately or
severely (Grades 3 to 5) decreased eGFR. Three patients had a decreased eGFR through at least
some months of the study: two children and one adolescent during the study. Some other patients
had an isolated abnormally low value at some or single timepoint(s) during the study: one adult, two
adolescents and three children. There were no cases in the infant group. There was no obvious
pattern in the decreased eGFR over time apart for two paediatric patients.

The long-term compliance to ADV7103

When boxes of treatment (i.e., box of 60 sachets of 24 mEq or box of 60 sachets of 8 mEq) were not
retrieved, the compliance was estimated as far as possible by questioning the patient and/or his/her
family, and in accordance with laboratory results. Following this, the non-retrieved boxes were
considered not taken by the patient, which is the worst-case scenario for the ADV7103 compliance
evaluation.

At M3, compliance for the first 3 months was >90% for 22 patients (73.3%) overall, 75 to 90% for six
patients (20.0%), 50 to 74% for one patient (3.3%) and <50% for one patient (3.3%). At M6, the
corresponding figures for the last 3 months were >90% for nineteen patients (65.5%) overall, 75 to
90% for seven patients (24.1%), 50 to 74% for two patients (6.9%) and <50% for one patient (3.4%).
At M12, compliance for the previous six months was >90% for 22 patients (73.3%) overall, 75 to 90%
for three patients (10.0%), 50 to 74% for four patients (13.3%) and <50% for one patient (3.3%). At
M18, the corresponding figures for the last 6 months were nineteen patients (65.5%), four patients
(13.8%), five patients (17.2%) and one patient (3.4%), respectively. At M24, compliance for the
previous six months was >90% for eighteen patients (62.1%), 75 to 90% for five patients (17.2%), and
50 to 74% for six patients (20.7%). At M36, compliance for the previous six months was >90% for
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twelve patients (44.4%), 75 to 90% for ten patients (37.0%), and 50 to 74% for five patients (18.5%).
At M48, compliance for the previous six months was >90% for thirteen patients (48.1%), 75 to 90% for
five patients (18.5%), 50 to 74% for seven patients (25.9%), and below 50% for two patients (7.4%).
Overall, during the 48 months of the study, compliance was generally good (275%) in all age groups:
for 28 patients (93.3%) at M3, 26 patients (89.7%) at M6, 25 patients (83.3%) at M12,23 patients
(79.3%) at M18 and M24, 22 patients (81.5%) at M36, and eighteen patients (66.7%) at M48. Only
four patients had treatment compliance below 50% recorded.
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Table 55: B22CS Compliance over Time by Age Group and Overall

Visit Compliance Adult [218Y] | Adolescent Child [4- Infant [0.5- | Overall
(N=6) [12-18Y] 12Y] 4Y] (N=3) (N=30)
(N=8) (N=13)
Month 3 n 6 8 13 3 30
>90% 4 (66.7) 3(37.5) 12 (92.3) 3(100.0) 22 (73.3)
75-90% 2(33.3) 3(37.5) 1(7.7) 0 6 (20.0)
50-74% 0 1(12.5) 0 0 1(3.3)
<50% 0 1(12.5) 0 0 1(3.3)
Month 6 n 5 8 13 3 29
>90% 2 (40.0) 5 (62.5) 11 (84.6) 1(33.3) 19 (65.5)
75-90% 2 (40.0) 1(12.5) 2(15.4) 2 (66.7) 7 (24.1)
50-74% 1(20.0) 1(12.5) 0 0 2(6.9)
<50% 0 1(12.5) 0 0 1(3.4)
Month 12 n 6 8 13 3 30
>90% 5(83.3) 5(62.5) 11 (84.6) 1(33.3) 22 (73.3)
75-90% 1(16.7) 0 2(15.4) 0 3(10.0)
50-74% 0 2 (25.0) 0 2 (66.7) 4 (13.3)
<50% 0 1(12.5) 0 0 1(3.3)
Month 18 n 5 8 13 3 29
>90% 5(100.0) 2(25.0) 11 (84.6) 1(33.3) 19 (65.5)
75-90% 0 2 (25.0) 1(7.7) 1(33.3) 4(13.8)
50-74% 0 3(37.5) 1(7.7) 1(33.3) 5(17.2)
<50% 0 1(12.5) 0 0 1(3.4)
Month 24* n 5 8 13 3 29
>90% 4 (80.0) 2 (25.0) 10 (76.9) 2 (66.7) 18 (62.1)
75-90% 1(20.0) 3(37.5) 1(7.7) 0 5(17.2)
50-74% 0 3(37.5) 2(15.4) 1(33.3) 6 (20.7)
Month 36 n 5 7 12 3 27
>90% 2 (40.0) 1(14.3) 8 (66.7) 1(33.3) 12 (44 .4)
75-90% 2 (40.0) 3(42.9) 3(25.0) 2 (66.7) 10 (37.0)
50-74% 1(20.0) 3(42.9) 1(8.3) 0 5(18.5)
Month 48 n 5 7 12 3 27
>90% 2 (40.0) 0 10 (83.3) 1(33.3) 13 (48.1)
75-90% 2 (40.0) 2 (28.6) 0 1(33.3) 5(18.5)
50-74% 1(20.0) 4 (57.1) 2(16.7) 0 7 (25.9)
<50% 0 1(14.3) 0 1(33.3) 2(7.4)

Source: B22CS CSR. Abbreviations: M = month; N, n = number of patients; Y = years. *Or Early Termination
visit. At M24 and M36, no compliance <50% was reported.

Exploratory objectives
The long-term effects of ADV7103 on nephrocalcinosis

It should be noted that after review of the medical dossier of a 3-year patient, the nephrocalcinosis
reported at M24, but not at M1, M36 and M48, was corrected by the investigator, and confirmed as
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also not observed at M24. Overall, most patients evaluated presented with nephrocalcinosis at
baseline (25 patients; 86.2%), M24 (28 patients; 96.6%, corrected to 27 patients; 93.1%), M36 (24
patients; 92.3%), and M48 (20 patients; 90.9%).

One adolescent developed nephrocalcinosis during the 48 months of follow-up while they were fully
compliant to treatment. For the patient, nephrocalcinosis was not seen at baseline but at M24, M36
and M48 with renal ultrasonography. However, a positive nephrocalcinosis result was already
identified in this patient’s dRTA medical history. The investigator confirmed that nephrocalcinosis was
present before study enrolment.

Table 56: B22CS the long-term effects of ADV7103 on nephrocalcinosis

Analysis Nephrocalcinosis | Adults Adolescents | Children Infants Overall
Visit >=18Y [12-18Y] [4-12Y] [0.5-4Y] (N=30)
(N=6) (N=8) (N=13) (N=3)
Baseline n 6 8 13 2 29
No 1(16.7) 2 (25.0) 0 1(50.0) 4 (13.8)
Yes 5 (83.3) 6 (75.0) 13(100.0) | 1(50.0) 25 (86.2)
Month 24 n 5 8 13 3 29
No 0 1(12.5) 0 0* 1(3.4)*
Yes 5(100.0) 7 (87.5) 13 (100.0) | 3(100.0)* 28 (96.6)*
Month 36 n 5 7 12 2 26
No 0 1(14.3) 0 1(50.0) 2(7.7)
Yes 5(100.0) 6 (85.7) 12(100.0) | 1(50.0) 24 (92.3)
Month 48 n 4 7 8 3 22
No 0 0 1(12.5) 1(33.3) 2(9.1)
Yes 4 (100.0) 7 (100.0) 7 (87.5) 2 (66.7) 20 (90.9)

Source: B22CS CSR. Abbreviations: n = number; y = years.

The long-term effects of ADV7103 on nephrolithiasis

Overall, nephrolithiasis was only seen in small numbers of patients, and the number/percentage of
patients presenting with nephrolithiasis was similar at baseline (six patients; 20.7%), M24 (five
patients; 17.2%), M36 (seven patients; 26.9%), and M48 (seven patients; 31.8%). Cases of
nephrolithiasis were reported in each group of age. Five patients had nephrolithiasis at baseline then
during the study (two adults, one adolescent, one child: one infant.

Nine patients had events of kidney stones during the study (one adult, three adolescents, four children
and one infant. One child had kidney stones only at baseline.

Table 57: Number (Percentage) of Patients Presenting Nephrolithiasis, by Visit, Age Group and Overall

Analysis Nephrolithiasis | Adults Adolescent | Children [4- | Infants [0.5-
Visit >=18Y (N=6) | S [12-18Y] 12Y] (N=13) | 4Y] (N=3) Overall
(N=8) (N=30)
Baseline n 8 13 2 29
No 4 (66.7) 7 (87.5) 11 (84.6) 1 23 (79.3)
Yes 2(33.3) 1(12.5) 2(15.4) 1 6 (20.7)
Month24 | n 8 13 3 29
No 3 (60.0) 7 (87.5) 12 (92.3) 2 (66.7) 24 (82.8)
Yes 2 (40.0) 1(12.5) 1(7.7) 1(33.3) 5(17.2)
Month 36 | n 7 12 2 26
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No 5 (100.0) 4 (57.1) 9 (75.0) 1 19 (73.1)

Yes 0 3 (42.9) 3 (25.0) 1 7 (26.9)
Month 48 | n 4 7 8 3 22

No 4 (100.0) 5 (71.4) 5 (62.5) 1(33.3) 15 (68.2)

Yes 0 2 (28.6) 3(37.5) 2 (66.7) 7 (31.8)

Source: B22CS CSR. Abbreviations: N, n = number of patients; Y = years.*
The long-term effects of ADV7103 on bone remodelling and BMD
1a,25-dihydroxy-vitamin D

Overall, most patients had blood 1a,25-dihydroxy-vitamin D levels in the normal range: 12 patients
(80.0%) at baseline and eighteen patients (100%) at M48.

25-hydroxy-vitamin D

Overall, approximately half the patients had blood 25-hydroxy-vitamin D levels in the normal range:
six patients (60.0%) at baseline and six patients (31.6%) at M48

Overall, 12 patients (80.0%) at baseline and fourteen patients (77.8%) at M48 had blood bone ALP
levels in the normal range.

Overall, 27 patients (96.4%) at baseline and 21 patients (84.0%) at M48 had blood phosphate levels
in the normal range.

Overall, 26 patients (100%) at baseline and 27 patients (100%) at M48 had blood calcium levels in the
normal range. Overall, all patients had normal calcium levels, except two: one adult had a NCS low
value once at M12, and one adolescent had NCS high values at M3, M12, M18 and M24.

Overall, all patients had blood PTH levels in the normal range or with isolated and NCS abnormal
values. One child had consistently high blood PTH levels, and one adolescent had persistently low
blood PTH levels from baseline to M24.

Overall, five patients (83.3%) at baseline and thirteen patients (100%) at M48 had blood calcitonin
levels in the normal range.

Dual-energy X-ray absorptiometry (DXA)-scans were performed with the same equipment (including
reference databases) and adjustment as baseline for ten patients (35.7%) at M24, six patients
(25.0%) at M36, and six patients (27.3%) at M48. However, there was generally a single DXA-scan in
each of the investigator centres. The same radiologist as baseline was used for fifteen patients
(53.6%) at M24, 13 patients (54.2%) patients at M36, and thirteen patients (59.1%) at M48. The same
radiologist as baseline performed DXA-scans with the same equipment (including reference
databases) and adjustment for four patients (14.3%) at M24, five patients (20.8%) is at M36, and four
patients (18.2%) at M48.

Spine

The Z-score of the BMD of the spine is a skeletal area relevant for evaluation of the BMD in both
paediatric and adult populations.

The number/percentage of patients with normal and abnormal Z-scores (with abnormal defined as <-
2.0 according to ISCD 2013 [24] and =-2.5 according to GRIO [unpublished]) for BMD of the spine
(L1-L4) from baseline to M48 are presented for the overall study population in Table 58.

Many patients had normal Z-scores (> -2.0) during the 48-month study, at baseline (18 patients;
72.0%), at M24 (23 patients; 85.2%), at M36 (18 patients; 78.3%) and at M48 (18 patients; 85.7%).
Spine BMD abnormalities (Z-scores <-2.0) were reported for seven patients (28.0%) overall at
baseline and comprised one adult, two adolescents and four children. By M24, abnormalities were
reported in only four patients (14.8%) overall, all children. By M36, five patients (21.7%), one
adolescent and four children, had an abnormal score. By M48, abnormalities were reported in three
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patients (14.3%), two children and one adolescent.

Table 58: Number (Percentage) of Patients Presenting Z-Scores for BMD of Spine by Normality Status and Visit

Reference Range <-2.0 Reference Range <-
2.5
Analysis visit Low n Normal n (%) | Lown Normal n
n (%) (%) (%)
Overall (N=30) Baseline 25 7 (28.0) 18 (72.0) 1(4.0) 24 (96.0)
Month 24 27 4 (14.8) 23 (85.2) 1(3.7) 26 (96.3)
Month 36 23 5(21.7) 18 (78.3) 1(4.3) 22 (95.7)
Month 48 21 3(14.3) 18 (85.7) 1(4.8) 20 (95.2)

Source: B22CS CSR. Abbreviations: N, n = number of patients; Y = years.*

ADV7103 could potentially have a beneficial effect over the long-term in the prevention of bone
remodelling.

The long-term effects of ADV7103 on rickets and osteomalacia, respectively in the paediatric
and adult population

No adults presented with osteomalacia and one infant presented with rickets with ankle pain at
baseline. By M24, no paediatric patients presented with rickets. By M36, two adolescents and two
children had developed rickets, and by M48, one adolescent and one child had rickets. However, the
adolescent had normal and improved growth (Z-score for height of 0.89 at M1 to 1.20 at M48), did not
present any rickets-specific clinical signs or AEs, any abnormal values for blood bone ALP, calcium or
phosphate and spine BMD Z-score was -1.6 at M36 and -1.4 at M48. The child patient had normal
and improved growth (Z-score for height of -0.72 at M1 to 0.11 at M48) did not present any rickets-
specific clinical signs or any abnormal values for blood bone ALP, calcium or phosphate (except a low
value for phosphate at M12) and spine BMD Z-score was -1.6 at M36 and -1.4 at M48 but a fracture
of the two bones of the forearm occurred 16 months after study enrolment.

Table 59: Number (Percentage) of Patients Presenting Rickets and/or Osteomalacia by Visit, Age Group and
Overall

Reported Term Analysis Adults Adolescents | Children | Infants Overall
for the Clinical Visit >=18Y [12-18Y] [4-12Y] [0.5-4Y] (N=30)
Event (N=6) (N=8) (N=13) (N=3)
Osteomalacia Baseline n 6 8 13 2 29
(adults and
adolescents) No 6 (100.0) 8(100.0) (11300 0 1 (50.0) 28 (96.6)
and Rickets )
(adolescents, Yes 0 0 0 1 (50.0) 1(4.3)
children,and  'month24 | n 5 7 12 3 27
infants)
No 5(100.0) 7 (100.0) 12 3(100.0) | 27 (100.0)
(100.0)
Yes 0 0 0 0 0
Month 36 n 3 7 12 2 24
No 3(100.0) 5(71.4) 10 (83.3) | 2(100.0) | 20 (83.3)
Yes 0 2 (28.6) 2(16.7) 0 4 (16.7)
Month 48 n 2 6 9 3 20
No 2(100.0) 5(83.3) 8 (88.9) 3(100.0) | 18(90.0)
Yes 0 1(16.7) 1(11.1) 0 2(10.0)

B22CS CSR. Abbreviations: n = number; y = years. “No” = patients not presenting rickets/osteomalacia; “Yes” =
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patients presenting rickets/osteomalacia N, n = number of patients; Y = years. Source:

Most patients were in the £2SD range for height for all visits (Table 60) since treatment with alkalising
treatment was started a long time before study enrolment. One adult a height below -2SD at baseline,
was not further improved since her growth was ended before study entry. The other patient, a 4.5-
year female child, had a height below -3SD at baseline, followed by an improvement above +3SD and
below -2SD at M3 and M6, then in the £2SD range from M12 to M48.

Table 60: Z-scores for Height over Time

n | <3SD | [-3SD;- [-2SD;- - [+1SD;+2SD] [+2SD;+3SD] | >+3SD
Analysis n (%) | 2SD] n 1SD] n 1SD;+1SD] | n (%) n (%) n (%)
Visit (%) (%) n (%)
Overall
Baseline 28 |1 1(3.6) 9 (32.1) 6 (57.1) 1(3.6) 0 0

(3.6)

Month 3 30 |0 2(6.7) 8 (26.7) 8 (60.0) 2(6.7) 0 0
Month 6 30 |0 2(6.7) 9 (30.0) 7 (56.7) 2(6.7) 0 0
Month 12 30 |0 1(3.3) 10 (33.3) 6 (53.3) 3(10.0) 0 0
Month 18 29 |0 0 8 (27.6) 8 (62.1) 3(10.3) 0 0
Month 24 29 |0 0 8 (27.6) 9 (65.5) 2 (6.9) 0 0
Month 36 27 |0 0 6 (22.2) 8 (66.7) 3(11.1) 0 0
Month 48 27 |0 0 7 (25.9) 7 (63.0) 3(11.1) 0 0

Most patients were in the +2SD range for weight for all visits (Table 61). Two children were below the
+2SD range for weight at baseline but was in the +2SD range from M6 and from M18. There were
also some patients above range for weight: three children at baseline. Two of the children remained
above the +2SD range for the wholestudy, but one child and one adult were in the normal range from
M24 onwards. One infant was in the £2SD range at M36 and M48, and one child was in the £2SD
range at M48. One adolescent had an isolated value in the £2SD range at M36 but was in the
normal range at M48. In addition, one adult female was in the £2SD range at M18 and M36, and in the

+3SD range at M48.

Table 61: Weight (kg) over Time for Overall Patient Group

Visit n <3SDn [-3SD;-2SD[ n | [-2SD;+2SD] | [+2SD;+3SD] n | >+3SD n (%)
(%) (%) n (%) (%)
Overall
Baseline 29 0 2 (6.9) 23 (79.3) 3(10.3) 1(3.4)
Month 3 30 0 2 (6.7) 24 (80.0) 3(10.0) 1(3.3)
Month 6 30 0 1(3.3) 25 (83.3) 4 (13.3) 0
Month 12 30 0 1(3.3) 25 (83.3) 3(10.0) 1(3.3)
Month 18 28 0 0 24 (85.7) 3(10.7) 1(3.6)
Month 24 28 0 0 26 (92.9) 1(3.6) 1(3.6)
Month 36 27 0 0 22 (81.5) 4(14.8) 1(3.7)
Month 48 27 0 1(3.7) 21 (77.8) 4(14.8) 1(3.7)

Most patients also had a normal BMI (Table 62_bookmark155). One adolescent fonM6 onwards,
one child throughout the study except in M12 and two additional were below the +2SD range for BMI
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for at least one visit. In addition, four adults (three female and one male), two adolescents (one
male and one female), four children (two female and two male) and two infants (both male) had high
BMI for at least one visit.

Table 62: BMI (kg/m?) over Time for Overall Patient Group

Number of patients, n (%)

Visit n <3SD [-3SD;-2SD] [-2SD;+1SD] | [+1SD;+3SD] | >+3SD
Overall

Baseline 28 0 1(3.6) 18 (64.3) 8 (28.6) 1(3.6)
Month 3 30 0 1(3.3) 19 (63.3) 9 (30.0) 1(3.3)
Month 6 30 0 2(6.7) 19 (63.3) 8 (26.7) 1(3.3)
Month 12 30 0 2(6.7) 19 (63.3) 8 (26.7) 1(3.3)
Month 18 28 0 3(10.7) 16 (57.1) 9 (32.1) 0
Month 24 28 0 2(7.1) 19 (67.9) 7 (25.0) 0
Month 36 27 1(3.7) 1(3.7) 18 (66.7) 7 (25.9) 0
Month 48 27 1(3.7) 1(3.7) 18 (66.7) 7 (25.9) 0

Source: Abbreviations: BMI = body mass index; N, n = number of patients; SD = standard deviation.
Patient’s stature balanced by the GTS

The number/percentage of patients presenting a below normal, normal, or above normal EAS at
baseline, M24, and M48 is presented by age group and overall in Table 63._bookmark156 Overall,
the majority of patients had a normal EAS. The proportion of patients with a normal EAS increased
over time from twenty patients (76.9%) at baseline to 23 patients (88.5%) at M48.

Two patients had a high EAS: one adolescent from baseline to M24 (the patient completed the study
at M30 and one child from M24 to M48. Five children (41.7%) (two male and three female) had
abnormally short EAS at enrolment, four (30.8%) at M24 and two (16.7%) at M48. Four children
achieved a normal EAS during the study: two from M24 and two at M48.

In addition, the EAS was improved for one child (approaching but not yet reaching normal level)
during the study: the patient had their EAS increase from 141.5 cm when aged 4.5 years old to 151.5
cm aged 8.8 years old, for a GTS of 165 cm with a normal range of 156 to 174 cm.

One child had a decreased EAS during the study. Their EAS was 161 cm when aged 11.5 years old to
152 cm aged 16 years old, for a GTS of 165 cm (normal range 156 to 174 cm). In parallel, this patient
maintained normal values of plasma bicarbonate, but compliance decreased from >90% during the first
24 months to 50 to 74% during the last 24 months.

Table 63: Estimated Adult Stature by Status by Age Group and Overall

Below Average n | Average n Above Average

Age Group Analysis Visit | n (%) (%) n (%)
Adults [218Y] (N=6) Baseline 4 0 4 (100.0) 0

Month 24 4 0 4 (100.0) 0

Month 48 4 0 4 (100.0) 0
Adolescents [12-18Y] Baseline 7 0 6 (85.7) 1(14.3)
(N=8) Month 24 8 0 7 (87.5) 1(12.5)

Month 48 7 0 7 (100.0) 0
Children [4-12Y] (N=13) | Baseline 12 5(41.7) 7 (58.3) 0
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Month 24 13 4 (30.8) 8 (61.5) 1(7.7)
Month 48 12 2(16.7) 9 (75.0) 1(8.3)
Infants [0.5-4Y] (N=3) Baseline 3 0 3(100.0) 0
Month 24 0 3(100.0) 0
Month 48 3 0 3(100.0) 0
Overall (N=30) Baseline 26 5(19.2) 20 (76.9) 1(3.8)
Month 24 28 4 (14.3) 22 (78.6) 2(7.1)
Month 48 26 2(7.7) 23 (88.5) 1(3.8)

Growth velocity

For female patients, the growth velocity for adolescents ranged from 0.11+£0.62 cm/6-month to
2.80+4.44. Growth velocity for children remained relatively constant during the study, with values
between 2.17+1.39 and 3.52+2.18 cm/6-month.

For male patients, the growth velocity generally increased over time for the two adolescents. Growth
velocity for children remained relatively constant during the study, with values between 2.12+1.74 and
4.11£2.39 cm/6-month. Similar results were seen in infants, with values between 2.89+1.58 and
4.51+2.27 cm/6-month.

Table 64: Growth Velocity in Paediatric Patients Normality Status by Visit

Analysis n <3racentile n | [3rd;25"] 225th centile n
Visit (%) centile n (%) (%)
Pool of paediatric groups Month 6 24 4 (16.7) 7 (29.2) 13 (54.2

overall (N=24)

( )
Month 12 23 | 4(17.4) 6 (26.1) 13 (56.5)
Month 18 23 5(21.7) 3(13.0) 15 (65.2)
Month 24 22 1(4.5) 5 (22.7) 16 (72.7)
Month 36 19 | 4@21.1) 4(21.1) 11 (57.9)
Month 48 19 1(5.3) 6 (31.6) 12 (63.2)

Abbreviations: BMI = body mass index; n = number; SD = standard deviation; y = years.

The long-term effects of ADV7103 on pubertal maturity in the relevant paediatric study
population.

There were two adolescents with temporary late pubertal maturity; one female patient aged 14 at
study entry with late pubertal development at M18 and M24, and one male patient aged 12 at study
entry with late development at M18.

There were no cases of early pubertal maturity, and overall, pubertal maturity was normal in boys and
girls. ADV7103 treatment had no impact on the pubertal maturity after 48 months of follow-up.

The long-term treatment acceptability of ADV7103

The VAS questions were answered by all adults, all but one adolescent and 46.2% of the children
(54.5% for improved efficacy). The questions were answered by parents for one adolescent, 53.8% of
the children (45.5% for improved efficacy) and all infants.

The meantSD VAS score of the children were similar when answered by themselves or by the parent
for efficacy and number of daily dose intakes, but some differences were noted for safety,
appropriateness of formulation and taste.

Improved efficacy?

A very high mean+SD improvement in efficacy of 91.2+9.9 was seen overall (regardless of answerer),
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with results in the different age groups 95.816.6, 96.0+5.4, 87.2+11.4 and 90.0 in the adult,
adolescent, child and infant groups, respectively.

All patients had an improved efficacy score of 275% except two patients (8.7%), both children, who
had an improved efficacy score 250%.

Improved safety?

A high meanzSD improvement in safety of 72.2+32.4 mm was seen overall, with results in the
different age groups 75.6+41.6, 74.4+30.8, 66.2+34.7 and 86.3+11.2 in the adult, adolescent, child
and infant groups, respectively.

An improved safety score of 275% was reported for nineteen patients (65.5%) overall and a score of
250% up to 22 patients (75.9%). The individual groups by age showed the same trend as the overall
population, except for infants where all patients had a safety score 275%.

More appropriate formulation?

A high mean+SD VAS score for more appropriate formulation of 83.9+24.3 mm was seen overall, with
results in the different age groups 74.8+32.9, 84.3+34.5, 87.2+12.5 and 83.7+26.6 in the adult,
adolescent, child and infant groups, respectively.

The majority of patients had a more appropriate formulation score 275% (24 patients; 82.8%) and
250% (26 patients; 89.7%) comprising all children and infants, all but one adolescent and two adults.
More convenient number of daily dose intakes?

A very high meantSD VAS score for more convenient number of daily dose intakes of 90.2+15.4 mm
was seen overall, with results in the different age groups 95.2£10.2, 92.9+11.2, 84.5+19.2 and
99.3+1.2 in the adult, adolescent, child and infant groups, respectively.

More convenient number of daily dose intake scores were 275% for all patients excluding three
children and one adolescent (25 patients; 86.2%), and 250% for all patients excluding two children (27
patients; 93.1%).

Better taste?

A meanzSD improvement in taste of 68.6£36.1 mm was seen overall, with results in the different age
groups 75.2428.7, 51.3+43.2, 71.3+36.0 and 91.7+11.9 in the adult, adolescent, child and infant
groups, respectively.

Better taste scores 275% were obtained for seventeen patients (58.6%), including all infants, and
scores 50% were reported in 21 patients (72.4%), including all infants and all adults but one.

Other improvements in treatment acceptability were reported by eight patients, including five reports
related to ease/speed of intake/swallowing/drinking/administration, one report of fewer problems with
gastric system/diarrhoea, one report of waking less during the night for a drink, and one report
mentioning the benefit of not needing to take treatment four times a day.

Overall, throughout the long-term treatment good acceptability of ADV7103 was confirmed, whatever
the parameter or the answerer. More than 80% of the patients had a score above 75% for
improvement of efficacy, formulation, and number of daily doses. About 60% of the patients had a
score above 75% for improvement of safety and taste even if some discrepancies were observed
between answerers (children or parents).
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Table 65: Number (Percentage) of Patients with Treatment Acceptability by Score Level by Age Group and

Overall
Treatment acceptability Statistics | Adults Adolesce | Children Infants Overall
score >=18Y nts [12- [4-12Y] [0.5-4Y] (N=30)

(N=6) 18Y] (N=13) (N=3)
(N=8)

Improvement of efficacy: n (%) 4 (100.0) 6 (100.0) 11 (100.0) | 2(100.0) 23 (100.0)
score 250%
Improvement of efficacy: n (%) 0 0 2(18.2) 0 2(8.7)
score <75%
Improvement of efficacy: n (%) 4 (100.0) 6 (100.0) 9(81.8) 2 (100.0) 21 (91.3)
score 275%
Improvement of safety: n (%) 1(20.0) 2 (25.0) 4 (30.8) 0 7(24.1)
score <50%
Improvement of safety: n (%) 4 (80.0) 6 (75.0) 9 (69.2) 3(100.0) 22 (75.9)
score 250%
Improvement of safety: n (%) 1(20.0) 3(37.5) 6 (46.2) 0 10 (34.5)
score <75%
Improvement of safety: n (%) 4 (80.0) 5(62.5) 7 (53.8) 3(100.0) 19 (65.5)
score 275%
More appropriate n (%) 2 (40.0) 1(12.5) 0 0 3(10.3)
formulation: score <50%
More appropriate n (%) 3(60.0) 7 (87.5) 13 (100.0) | 3(100.0) 26 (89.7)
formulation: score 250%
More appropriate n (%) 2 (40.0) 1(12.5) 1(7.7) 1(33.3) 5(17.2)
formulation: score <75%
More appropriate n (%) 3 (60.0) 7 (87.5) 12 (92.3) 2 (66.7) 24 (82.8)
formulation: score =75s
More convenient number of | n (%) 0 0 2 (15.4) 0 2 (6.9)
daily dose intake: score
<50%
More convenient number of | n (%) 5(100.0) 8 (100.0) 11 (84.6) 3(100.0) 27 (93.1)
daily dose intake: score
250%
More convenient number of | n (%) 0 1(12.5) 3(23.1) 0 4 (13.8)
daily dose intake: score
<75%
More convenient number of | n (%) 5(100.0) 7 (87.5) 10 (76.9) 3 (100.0) 25 (86.2)
daily dose intake: score
275%
Better taste: score <50% n (%) 1(20.0) 4 (50.0) 3(23.1) 0 8 (27.6)
Better taste: score 250% n (%) 4 (80.0) 4 (50.0) 10 (76.9) 3(100.0) 21(72.4)
Better taste: score <75% n (%) 2 (40.0) 5(62.5) 5(38.5) 0 12 (41.4)
Better taste: score 275% n (%) 3 (60.0) 3(37.5) 8 (61.5) 3(100.0) 17 (58.6)

Abbreviations: N, n = number of patients; Y = years. Source: B22CS CSR. Abbreviations: M = month; N, n =
number of patients; Y = years.

The long-term effects of ADV7103 on QoL
QoL of the patient (assessed by either parents or patients)

MeanzSD VAS results for the QoL of patients at M6 and M24, and the change between these two
time points are summarised by age group and overall for any answerer (e.g. study patient or parent)
in Table 66.
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A very high mean+SD patient’s QoL of 80.7+20.7 mm at M6 was seen overall, with results in the
different age groups 84.7£19.5, 76.41£27.3, 77.5£18.4 and 98.0+3.5 in the adult, adolescent, child and
infant groups, respectively. Additionally, a very high mean+SD of 88.9+18.9 mm at M24 was seen
overall, with results in the different age groups 98.6+2.2, 84.6+26.0, 86.5+19.0 and 94.7+6.8 in the
adult, adolescent, child and infant groups respectively.

An improvement was seen at M24 compared to M6, with an overall difference of 7.0£16.3 mm, a
difference of 6.245.0, 8.3+18.2 and 9.0+£19.3 in the adult, adolescent and child groups, respectively. A
change of -3.318.5 was observed in the infant group.

Table 66: Quality of Life Results at M6 and M24 by Age Group and Overall

Adults Adolescents | Children Infants [0.5-
>=18Y (N=6) | [12-18Y] [4-12Y] 4Y] (N=3) Overall
QoL of the Statistics (N=8) (N=13) (N=30)
patient
QoL ofthe | N 6 8 13 3 30
patientat M6 |y -n+sD 84.7£19.5 | 76.4+27.3 | 77.5:18.4 | 98.0:3.5 80.7£20.7
SEM 8.0 9.7 5.1 2.0 3.8
Min/Median/Max | 46/92.0/100 | 25/84.5/100 | 40/76.0/100 | 94/100.0/100 | 25/87.0/100
QoL ofthe | N 5 8 13 3 29
Rﬁf"t at  ['\eantSD 98.6+2.2 8461260 | 86.5¢19.0 | 94.746.8 88.9+18.9
SEM 1.0 9.2 5.3 3.9 3.5
Min/Median/Max | 95/100.0/100 | 23/93.0/100 | 44/97.0/100 | 87/97.0/100 | 23/97.0/100
Change in N 5 8 13 3 29
QoL M24-M6 | \1ean+sD 6.25.0 8.3:18.2 9.0+19.3 | -3.3:85 7.0£16.3
SEM 2.2 6.4 5.4 49 3.0
Min/Median/Max | 0/7.0/13 21/5539 | -22/9.0/42 | -13/0.0/3 -22/7.0/42

Source: B22CS CSR. Abbreviations: M = month; Min = minimum; Max = maximum; N, n = number of patients;
QoL = quality of life; SD = standard deviation; SEM = standard error of the mean; Y = years.

QoL of the parent

Parent’s QoL was 89.6+13.9 mm overall, with results in the different age groups 97.0 (no SD),
93.846.8, 84.6+17.2 and 98.0£2.0 in the adult, adolescent, child and infant groups, respectively.

Overall, the improvement of the QoL of the patients was very high and maintained after 24 months of
follow-up. The QoL of the parents was also high.

Qualitative assessment of QoL of the patients after 48 months

A qualitative assessment was done by conducting semi-structured interviews with patients after 48
months of treatment.

The key points emerging from this analysis are summarised below.

Motivation for study participation:

The motivation of most patients (13/19 [68.4%]) to participate in Study B21CS was seeking a lower
treatment burden and/or a better treatment efficiency,

The motivation of most patients (13/17 [76.5%)]) to enter Study B22CS was related to their

reassurance regarding both effectiveness and acceptance of the product, and their wish to continue to
benefit from the treatment.

Comparisons of patients/parents’ treatment experiences with SoC versus ADV7103 showed several
QoL domains that evolved with a change in treatment, namely:

SoC impacted QoL in terms of:
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»  School/work: 100% of the participants (n=13) found difficulties at school/work due to
burdensome explanations for school staff, burdensome administrative tasks, reluctance of
school staff to provide treatment at school, and/or parents who stopped working to take care
of the treatment regimen (repeated daily intake of SoC),

»  Social/family: 31.5% of the participants (n=6) found difficulties with travel and holidays,
thinking about managing treatment during day/night, impaired ability of children to participate
in social activities with their peers during lunchtime recess, and/or relationship difficulties
between parents,

» Emotional functioning: 68.4% of the participants (n=13) patients/parents reported they are ill
at ease or uncomfortable with people’s questions (such as questions about their treatment or
their disease), so indicating there is an emotional burden associated with their disease,

» Physical health: 84.2% of the participants (n=16) reported bad taste, bad breath and Gl
disorders, 21.1% of the participants (n=4) refused to take treatment. Poor compliance leading
to severe AEs or strong physical impacts was reported by 36.8% of the participants (n=7),
with long-term consequences on health and well-being and possible hospitalisations.

ADV7103 improved QoL in terms of:

»  School/work: 100% of the participants (n=13) found improvements at school/work as
problems participants encountered with SoC disappeared altogether, explanations for school
staff were no longer needed, specific administrative tasks were no longer required, issues of
reluctance to provide treatment at school were no longer present, and/or ability to return to
work for parents,

»  Social/family: 94.7% of the participants (n=18) found that travel and holidays are easier and
have become a real possibility, and reported absence of tension in the family/couple, and/or
no thinking about and managing treatment during the day/night,

+ Emotional functioning: 63.2% of the participants (n=12) felt relief thanks to the absence of
invasive questions related to the treatment, or emotional relief linked to lower disease burden,

« Physical health: 94.7% of the participants (n=18) reported neutral taste, absence of bad
breath, and absence of Gl disorders, only one refused to take treatment, and overall better
compliance was reported leading to less strong physical impacts (reported by 15.8% of the
participants, n=3).

All patients declared they were satisfied with their current treatment, with a mean score of nine out of
10. A total of 14/17 patients (82.4%) said the treatment either met or was above their expectations.

B.2.7 Subgroup analyses

B03CS

The primary PD endpoints were analysed for each gender separately if there was enough data to
support the analyses. The gender effect and gender by treatment interaction were tested on the
primary endpoints using the above-mentioned analysis of covariance (ANCOVA) with additional
factors for the gender and gender by treatment interactions 42,

B21CS

All variables were summarised in their respective analysis sets by treatment for each age subset
separately. The primary and secondary efficacy variables were planned to be summarised in the PP
and ITT sets by treatment for the following additional subgroups where possible 47

*  Type of dRTA (primary, secondary).
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» SoC type, as determined by the World Health Organisation (WHQO) Drug patient treatment,
(considering the full patient treatment, e.g., citrate, bicarbonate, combination citrate +
bicarbonate (naming SoC alkalising - SoCA), with sodium, potassium or both as cations
(naming SoC cation — SoCC), with or without potassium supplement).

»  Bicarbonataemia (according to the different methods of bioanalysis) 7.

For continuous efficacy variables, the mean treatment difference (ADV7103-SoC) was reported with
its 95% CI. However, no formal statistical hypothesis testing was carried out, as the study was not
powered for subgroup analyses) 4.

Subgroup analyses of primary and secondary endpoints by dRTA type were not performed, since only
one enrolled patient had the acquired form of dRTA. Subgroup analyses of bicarbonataemia
according to the different methods of bioanalysis, was also not performed, since intra-individual
comparisons were carried out (therefore, the bioanalysis method was always the same for each
patient) 47.

B22CS

The following subgroups of patients were defined for analysis 4°:
Subgroups by age, according to the following categories “6:

*  Subgroup 1: adults (=218 years old).

»  Subgroup 2: adolescents (12 to 17 years old).

»  Subgroup 3: children (4 to 11 years old).

»  Subgroup 4: infants and children (6 months to 3 years old).

As this disease is most often diagnosed from infancy (when it is of inherited aetiology), all paediatric
subgroups of age in addition to adults had to be evaluated, in accordance with the guidance on
clinical investigation of medicinal products in the paediatric population. This was also endorsed by the
Paediatric Committee (PDCO) at the EMA as shown by the PIP agreed in 2014 and further modified
(EMEA-001357-PIP01-12-M02)

»  Subgroup analyses were performed on bicarbonataemia and kalaemia values issued from
venous blood tests done before the morning study drug intake, kalaemia values issued from
non-haemolysed blood samples and kalaemia values issued from non-haemolysed samples
and blood tests done before the morning study drug intake. Note: No normal values were
provided for capillary blood bicarbonate.

»  Subgroup analyses were performed on the measurements using the same DXA features
(equipment and adjustment).

»  Subgroup analysis of data on pregnant women was planned to be performed, if relevant, as
pregnancy has specific effects on calcium and phosphate metabolism, citraturia, urinary pH,
and vitamin D production

»  Subgroup analysis by type of dRTA (primary or secondary) was planned to be performed.
A summary of results for the subgroups in appendix E.

B.2.8 Meta-analysis

No meta-analyses were performed.

B.2.9 Indirect and mixed treatment comparisons

An indirect comparison of the mean pre-morning dose blood bicarbonate levels after 2 to 4 days of

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -
ID9790

© Advicenne (2021) All rights reserved Page 109 of 177



treatment with ADV7103 to the historical baseline data in untreated patients reported in previous
studies of eighteen adult and paediatric dRTA patients %52, Their mean (SD) bicarbonate level prior to
treatment was 16.1 (2.5) mmol/l. ADV7103 was compared to untreated patients using a two-sample t-
test. The 95% CI for the mean difference was calculated. This analysis was performed in the PP and
ITT sets.

Results of the two-sample t-tests showed that there were statistically significant differences between
the treatment groups (ADV7103 and reference), with an estimated mean difference (95% CI) of 6.96
(5.6033, 8.3167) mmol/L for the PP set and of 6.915 (5.5632, 8.2669) mmol/L for the ITT set. These
analyses showed statistical superiority of ADV7103 to reference (i.e., untreated patients).

Table 67: Sensitivity analyses on blood bicarbonate level, two-sample t-test (PP and ITT sets)

PP set ITT set
N Reference / ADV7103 18/30 18/31
Mean (SD) Reference / 16.10 (2.50) / 23.060 (1.625) 16.10 (2.5) / 23.015 (1.617)
ADV7103
LS Mean difference 6.960 6.915
95% CI (5.6033, 8.3167) (5.5632, 8.2669)

Source: B21CS CSR. Abbreviations: Cl=confidence interval, ITT=intent-to-treat, LS=least square, N=total
number of patients, PP=per protocol, SD=standard deviation

B.2.10 Adverse reactions

All clinical trials conducted for ADV7103 collected safety data.

+ Study BO3CS assessed during the study, the incidence of urine pH values > 8.0 over the
course of the study, vital signs and ECG parameters: mean values and changes from
baseline during the study, incidence of abnormal values after treatment.

+ Study B21CS assessed the number/proportion of subjects presenting AE, incidence and
severity of AE during the course of the study, gastrointestinal tolerability evaluated with
appropriate scales (an FHS for the youngest and a VAS for the other subjects) at inclusion,
on SP | day 5 and on SP Il Day 5 and incidence of abnormal values on safety parameters
after 5 days of treatment at steady state.

» Study B22CS assessed AEs and SAEs, physical examination (including body weight, height,
BMI, hereditary target stature and Tanner stage if appropriate), vital signs and
electrocardiograms (ECGs), and urine and blood laboratory tests.

Additionally, safety data has been collected for the patients on EAP.

B03CS

AE during the study

Study BO3CS demonstrated that ADV7103 was well tolerated with very few TEAEs. Overall, ADV7103
was well tolerated and TEAEs were reported in a total of 5 (31.3%) subjects. Headache was the most
frequently reported TEAE (3 [18.8%] subjects). Nausea, of mild intensity, was observed only in one
subject treated with the highest dose of ADV7103 (50/100 mg/kg of CK/BK) and was the only
treatment related TEAE reported during the study. There were no serious or severe TEAEs “.

In

Table 68, six columns constitute the four ADV7103 dosing regimens plus two additional analyses of
ADV7103 41.5/83.0 [+2h] and combined ADV7103 33.0/66.0. [+2h] means two hours after
administration of the dose. A clinical laboratory evaluation (haematology, coagulation, blood chemistry
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and urinalysis) was performed at screening, day-1 and day 7 of both SPs. In addition, kalaemia was
performed at day 1, day 3 and day 5 2 hours after the morning IMP administration, of both study
periods, and alkaline reserve and blood pH (on arterial blood) was performed at SP Il day 5 2 hours
after the morning IMP administration, only in the four subjects predetermined in the randomisation
table.

Table 68: BO3CS AE during the study

Placeb | ADV710 | ADV710 | ADV710 | ADV710 | ADV7103 | ADV7103 | Total
oN=8n |3 3 3 3 33.0/66.0 | 50.0/100. | N=16 n
(%) 17.0/34. | 33.0/66. | 41.5/83. | 41.5/83. | and 0N=4n (%)
ON=4n |[ON=4n | 0[+2h]* | ON=4n | 50.0/100. | (%)
(%) (%) N=4 n (%) ON=4n
(%) i)
Patients with 1 2 1(25.0%) | 1(25.0%) 5
AE(s) (12.5%) | (50.0%) (31.3%
)
Conjunctivitis 1 (25.0%) 1
(6.3%)
Dizziness 1 1
(25.0%) (6.3%)
Headache 2 1 (25.0%) 3
(50.0%) (18.8%
)
Lymphadeniti 1 1
s (12.5%) (6.3%)
Nausea 1 (25.0%) 1
(6.3%)

Source: BO3CS CSR. Source: B22CS CSR. Abbreviations: AE = adverse events; h = hours; N, n = number of
patients; Y = years.

* [+2h] = [+2h] = was used to indicate that ADV7103 was taken 2h after the meal and not before a meal as done
for the other arms.. In the period 1 of the study, 3 different doses were evaluated with the same way of intake. In
the period 2 of the study, the same dose was tested with three different ways of intake, including one arm with
intake 2 hours after a meal.

The incidence of urine pH values > 8.0 over the course of the study

The number of urine collections presenting a pH value > 8.0 is equal to thirteen out of 1750 urine
collections, i.e., an incidence of 0.7%.

Among these 13 values, only four were above 8.1 points of pH, without exceeding 8.25. The other
values were between 8.00 and 8.10.

Four values were measured in the 0-2 hours post-dose urine collection, eight values were measured
in the 2-4 hours post-dose urine collection, and three values were measured in the 4-6 hours post-
dose urine collection. Among these 15 values, 9 were found for subjects taking the high dose of
treatment (50/100 mg of ADV7103-CK/BK bidaily), 4 for subjects taking the intermediate dose of
treatment (41,5/83 mg of ADV7103-CK/BK bidaily) and two for subjects taking the medium dose of
treatment (33/66 mg of ADV7103-CK/BK bidaily).

The low incidence of urine pH values > 8.0 and the maximum value of 8.25 seem to indicate a good
safety of ADV7103 concerning the risks associated with high urinary pH (for example urinary
infections). Furthermore, no adverse event possibly linked to high urinary pH has been observed
during the study.

Standard laboratory parameters and special laboratory parameters (such as kalaemia, blood
pH, arterial alkaline reserve, urine electrolytes): mean values and changes from baseline
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during the course of the study, incidence of abnormal values after treatment.

Kalaemia

Plasma potassium levels were within the normal range (i.e., 3.5-5.1 mmol/L) at all timepoints and with
all doses and regimens of ADV7103, and mean changes from baseline were minimal showing no
trend of increase with increasing dose. Only for one subject (Subject #001008) treated with ADV7103
41.5/83 mg/kg bidaily) (or 1.19 mEqg/kg bidaily), blood potassium values were above the normal range
on day 3 (i.e. 5.5 mmol/L) but reverted to normal in the control test performed shortly after on the
same day (i.e. 4.8 mmol/L) “8.

Table 69: BO3CS Kalaemia Safety Analysis 46

Venous blood Day -1 Day 1a Day 3a Day 5a Day 7
potassium, mmol/L

Placebo (n) 8 8 8 8 8

Mean (SD) 4.51 (0.364) 4.28 (0.354) 4.13 (0.205) 4.19 (0.352) 4.41 (0.264)
Median (Min, Max) 450(4.1,52) | 415(3.9,4.8) | 4.15(3.9,4.4) | 410(3.8,4.8) | 4.35(4.1,4.9)
Mean (SD) change - -0.138 -0.288 -0.225 0.000 (0.2976)
from baseline (0.3021) (0.2748) (0.2712)

ADV7103 17/34 mg/kg | 4 4 4 4 4

BID (n)

Mean (SD) (0.216) 4.15(0.191) 4.43 (0.250) 4.38 (0.263) 4.45 (0.311)
Median (Min, Max) 4.15(4.0,4.5) | 420(3.9,4.3) | 445(4.1,47) | 445(4.0,4.6) | 4.35(4.2,4.9)
Mean (SD) change - -0.050 0.225 (0.4272) | 0.175 (0.3862) | 0.250 (0.3873)
from baseline (0.2380)

ADV7103 33/66 mg/kg | 4 4 4 4 4

BID (n)

Mean (SD) 4.38 (0.287) 4.43 (0.150) 4.55 (0.300) 4.38 (0.222) 4.38 (0.096)
Median (Min, Max) 445(4.0,46) | 450(4.2,45) | 450(4.3,4.9) | 430(4.2,4.7) | 4.35(4.3,4.5)
Mean (SD) change - 0.050 (0.3000) | 0.175 (0.5852) | 0.000 (0.2944) | 0.000 (0.2944)
from baseline

ADV7103 41.5/83.0 4 4 4 4 4

mg/kg BID [+2h] (n)

Mean (SD) 4.55 (0.351) 4.12 (0.479) 4.38 (0.299) 4.55 (0.387) 4.53 (0.562)
Median (Min, Max) 455(4.2,49) | 4.00(3.7,48) | 440(4.0,4.7) | 445(4.2,5.1) | 4.60(3.9,5.0)
Mean (SD) change - -0.425 -0.175 0.000 (0.3162) | -0.025

from baseline (0.3500) (0.3403) (0.2630)
ADV7103 41.5/83.0 4 4 4 4 4

mg/kg BID (n)

Mean (SD) 4.33 (0.206) 4.40 (0.082) 4.90 (0.432) 4.45 (0.129) 4.35(0.342)
Median (Min, Max) 430(4.1,46) | 440(4.3,45) | 4.80(4.5,55) | 445(4.3,46) | 4.40(3.9,4.7)
Mean (SD) change - -0.033 0.300 (0.1000) | 0.000 (0.2000) | -0.033

from baseline (0.2309) (0.4041)
ADV7103 33/66 mg/kg | 4 4 4 4 4

(AM) and 50/100

mg/kg (PM) (n)

Mean (SD) 4.25(0.238) 4.38 (0.386) 4.15 (0.289) 4.43 (0.479) 4.08 (0.236)
Median (Min, Max) 435(3.9,4.4) | 455(3.8,46) | 4.15(3.8,4.5) | 4.40(3.9,5.0) | 4.00(3.9,4.4)
Mean (SD) change - 0.12 (0.1708) | -0.100 0.175 (0.3500) | -0.175

from baseline (0.2160) (0.2754)
ADV7103 50/100 (n) 4 4 4 4 4
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Venous blood Day -1 Day 1a Day 3a Day 5a Day 7
potassium, mmol/L

Mean (SD) 4.28 (0.206) 4.23 (0.330) 4.55 (0.465) 4.55 (0.412) 4.30 (0.346)
Median (Min, Max) 4.30(4.0,4.5) | 420(3.9,46) | 455(4.1,5.0) | 450 (4.2,5.0) | 4.30 (4.0, 4.6)
Mean (SD) change - -0.050 0.275 (0.3500) | 0.275 (0.2872) | 0.025 (0.2500)
from baseline (0.3697)

Source: BO3CS CSR. Abbreviations: AM: anti-meridiem, BID: twice daily, Max: maximum, Min: minimum, n:
number of subjects, PM: post meridiem, SD: standard deviation

Blood pH

Overall, mean (SD) arterial blood pH was within the normal range (i.e., 7.35-7.45), and similar at
Baseline and Day 5 with either dose of ADV7103:

e 7.405(0.0071) vs. 7.435 (0.0212) with ADV7103 41.5/83.0 mg/kg BID.
e 7.425(0.0354) vs. 7.435 (0.0071) with 33/66 mg/kg (morning) and 50/100 mg/kg (evening)

48

Table 70: BO3CS Arterial blood pH #®

Day 1

Day 5

ADV7103 41.5/83.0 mg/kg BID (n)

2

2

Mean (SD)

7.405 (0.0071)

7.435 (0.0212)

Median (Min, Max)

7.405 (7.40, 7.41)

7.435 (7.42, 7.45)

Mean (SD) change from baseline

0.030 (0.0141)

ADV7103 33/66 mg/kg (AM) and
50/100 mg/kg (PM) (n)

2

2

Mean (SD)

7.425 (0.0354)

7.435 (0.0071)

Median (Min, Max)

7.425 (7.40, 7.45)

7.435 (7.43, 7.44)

Mean (SD) change from baseline

0.010 (0.0283)

Source: BO3CS CSR. Abbreviations: AM: anti-meridiem, BID: twice daily, Max: maximum, Min: minimum, n:
number of subjects, PM: post meridiem, SD: standard deviation. @ at 2 hours after the morning dose

Alkaline reserve

Arterial alkaline reserve (assessed in subjects treated with medium or high doses of ADV7103 at
Days -1 and 5 at 2 hours after the morning dose), and corresponding mean changes from baseline

are presented in Table 71.

Overall, mean (SD) arterial alkaline reserve was similar at Baseline and Day 5 with either doses of

ADV7103:

¢ 25.15(2.192) mmol/L vs. 26.30 (4.243) with ADV7103 41.5/83.0 mg/kg BID
e 26.15(1.768) mmol/L vs. 26.75 (1.909) mmol/L with 33/66 mg/kg (morning) and 50/100 mg/kg

(evening) 4.

Table 71: BO3CS Arterial alkaline reserve*®

50/100 mg/kg (PM) (n)

mmol/L Day -1 Day 52

ADV7103 41.5/83.0 mg/kg BID (n) | 2 2

Mean (SD) 25.15 (2.192) 26.30 (4.243)
Median (Min, Max) 25.15 (23.6, 26.7) 26.30 (23.3, 29.3)
Mean (SD) change from baseline - 1.15 (2.051)
ADV7103 33/66 mg/kg (AM) and 2 2
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mmol/L Day -1 Day 52

Mean (SD) 26.15 (1.768) 26.75 (1.909)
Median (Min, Max) 26.15 (24.9, 27 .4) 26.75 (25.4, 28.1)
Mean (SD) change from baseline - 0.60 (0.141)

Source: BO3CS CSR. Abbreviations: AM: anti-meridiem, BID: twice daily, Max: maximum, Min: minimum, n:
number of subjects, PM: post meridiem, SD: standard deviation
a at 2 hours after the morning dose

Urine electrolytes, citraturia and creatininuria

Compared to baseline increases were observed for:

Urine citric acid (normal values: 1.5-4.58 mmol/24h), with mean (SD) values ranging from
2.438 (0.1624) mmol/24h at baseline to 4.465 (0.6223) mmol/24h at day 4 and 5.148 (0.4861)
mmol/24h at day 5 (i.e. approximately a 2-fold increase), in line with the PD of the product “2.
Urine potassium (normal values: 25-125 mmol/24h), with mean (SD) values ranging from 79.3
(45.81) mmol/24h at baseline to 185.8 (15.44) mmol/24h at day 4 and 195.5 (43.44)
mmol/24h at day 5 (i.e. approximately a 2 to 2.5-fold increase), in line with the PD of the
product 48,

Compared to baseline, decreases were observed for:

Overall,

Urine calcium (normal values: 2.5-7.5 mmol/24h), from 4.893 (1.4951) mmol/24h at baseline
to 2.813 (1.0025) mmol/24h at day 4 and 3.133 (0.6965) mmol/24h at day 5 (i.e.
approximately a 1.5 to 2-fold decrease), in line with the PD of the product .

Urine phosphate (normal values: 13-42 mmol/24h), from 40.05 (36.866) mmol/24h at
baseline to 19.98 (2.900) mmol/24h at day 4 and 20.28 (3.514) mmol/24h at day 5 (i.e.
approximately a 2-fold decrease) “¢.

Urine sodium (normal values: 40-220 mmol/24h), from 199.3 (111.33) mmol/24h at baseline
to 151.5 (37.61) mmol/24h at day 4 and 153.3 (61.78) mmol/24h at day 5 (i.e. approximately
a 1.3-fold decrease) 2.

urine creatinine remained stable throughout the study and urine chloride stayed within the

normal range (110-250 mmol/24h) 48,
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Table 72: BO3CS 24-hour urine chemistry with ADV7103 50/100 mg/kg BID 48

Urine parameter

Day -1

Day 4

Day 5

Calcium (mmol/24h)

n=4

n=4

n=4

Mean (SD)

4.893 (1.4951)

2.813 (1.0025)

3.133 (0.6965)

Median (Min, Max)

5.435 (2.70, 6.00)

2.790 (1.94, 3.73)

2.975 (2.47, 4.11)

Mean (SD) change from

-2.080 (1.4100)

-1.760 (1.6404)

Chloride (mmol/24h)

n=4

n=4

n=4

Mean (SD)

176.0 (95.22)

149.8 (36.72)

162.8 (58.50)

Median (Min, Max)

178.5 (71, 276)

144.0 (112, 199)

164.5 (100, 222)

Mean (SD) change from

-26.3 (87.79)

-13.3 (109.04)

Citric acid (mmol/24h)

n=4

n=4

n=4

Mean (SD)

2.438 (0.1624)

4.465 (0.6223)

5.148 (0.4861)

Median (Min, Max)

2.420 (2.26, 2.65)

4.285 (3.99, 5.30)

5.330 (4.43, 5.50)

Mean (SD) change from

2.028 (0.6874)

2.710 (0.4715)

Creatinine (mmol/24h)

n=4

n=4

n=4

Mean (SD)

11965.0 (3818.83)

11895.0 (2785.26)

12695.5 (3037.07)

Median (Min, Max)

12036.0 (7218, 16570)

12257.0 (8368, 14698)

12306.0 (9754, 16416)

Mean (SD) change from

-70.0 (1600.03)

730.5 (1772.12)

Phosphate (mmol/24h)

n=4

n=4

n=4

Mean (SD)

40.05 (36.866)

19.98 (2.900)

20.28 (3.514)

Median (Min, Max)

25.45 (14.5, 94.8)

19.45 (17.5, 23.5)

20.35 (15.9, 24.5)

Mean (SD) change from

-20.075 (38.6394)

-19.775 (39.6447)

Potassium (mmol/24h)

n=4

n=4

n=4

Mean (SD)

79.3 (45.81)

185.8 (15.44)

195.5 (43.44)

Median (Min, Max)

70.0 (37, 140)

189.0 (166, 199)

189.5 (149, 254)

Mean (SD) change from

106.5 (55.94)

116.3 (72.56)

Sodium (mmol/24h)

n=4

n=4

n=4

Mean (SD)

199.3 (111.33)

151.5 (37.61)

153.3 (61.78)

Median (Min, Max)

208.5 (80, 300)

150.0 (107, 199)

147.0 (89, 230)

Mean (SD) change from
baseline

-47.8 (117.60)

-46.0 (142.79)

Source: BO3CS CSR. Abbreviations: BID: twice daily, Max: maximum, Min: minimum, n:

standard deviation

Vital signs

number of subjects, SD:

Vital signs (SBP, DBP, HR, RR and body temperature) were either normal or NCS abnormal, and
changes from baseline were minimal. ECG readings were either normal of NCS abnormal, and
changes from baseline were small 48

B21CS

Number/proportion of patients with TEAEs, incidence and severity of these TEAEs during the

study.

Regardless of the SP, TEAEs were reported in a total of 24 (64.9%) patients, with gastrointestinal
disorders being the most common SoC for TEAEs #'.

Overall, regardless of the SP, the most frequently reported TEAEs (in >10% of the patients) were
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abdominal pain (in 8 [21.6%] patients), headache (in 6 [16.2%)] patients), abdominal pain upper (in 5
[13.5%] patients), and fatigue (in 4 [10.8%] patients). Apart from abdominal pain and abdominal pain
upper, other TEAEs from the Gastrointestinal Disorders SoC reported in >1 patient included diarrhoea
and vomiting (each in 3 [8.1%)] patients), and nausea (in 2 [5.4%] patients) 7.

Abdominal pain was the most frequently reported TEAE in adults and adolescents (overall in 4
[57.1%] and 3 [30.0%] patients, respectively) and in the overall population as well (in 8 [21.6%)]

patients).

Table 73: Number/proportion of patients with TEAEs

SPI SPIl SPII Total

SoC steady ADV7103 ADV7103

state titration steady state
Overall N=37 N=34 N=32 N=37
Patients with any TEAE 7 (18.9%) 19 (55.9%) 6 (18.8%) 24 (64.9%)
Gastrointestinal Disorders 5 (13.5%) 13 (38.2%) 1(3.1%) 16 (43.2%)
Abdominal pain 3 (8.1%) 6 (17.6%) 1(3.1%) 8 (21.6%)
Abdominal pain upper 0 (0.0%) 5(14.7%) 0 (0.0%) 5(13.5%)
Diarrhoea 1(2.7%) 2 (5.9%) 0 (0.0%) 3 (8.1%)
Vomiting 0 (0.0%) 3(8.8%) 0 (0.0%) 3(8.1%)
Nausea 0 (0.0%) 2 (5.9%) 0 (0.0%) 2 (5.4%)
Abdominal distension 1(2.7%) 0 (0.0%) 0 (0.0%) 1(2.7%)
Enterocolitis 0 (0.0%) 1(2.9%) 0 (0.0%) 1(2.7%)
Toothache 0 (0.0%) 1(2.9%) 0 (0.0%) 1(2.7%)
General Disorders and Administration 0 (0.0%) 6 (17.6%) 2 (6.3%) 8 (21.6%)
Site Conditions
Fatigue 0 (0.0%) 3 (8.8%) 1(3.1%) 4 (10.8%)
Pyrexia 0 (0.0%) 2 (5.9%) 1(3.1%) 3 (8.1%)
Asthenia 0 (0.0%) 1(2.9%) 0 (0.0%) 1(2.7%)
Influenza like iliness 0 (0.0%) 1(2.9%) 0 (0.0%) 1(2.7%)
Nervous System Disorders 2 (5.4%) 7 (20.6%) 2 (6.3%) 7 (18.9%)
Headache 2 (5.4%) 6 (17.6%) 2 (6.3%) 6 (16.2%)
Dizziness 0 (0.0%) 1(2.9%) 0 (0.0%) 1(2.7%)
Infections and Infestations 0 (0.0%) 2 (5.9%) 1(3.1%) 3(8.1%)
Ear infection 0 (0.0%) 1(2.9%) 0 (0.0%) 1(2.7%)

Abbreviations: n: number of patients with at least one adverse event, N: number of patients by study period or
overall, SoC: system organ class, PT: preferred term, SP: study period, TEAE: treatment-emergent adverse
event. A patient with multiple occurrences of a TEAE is counted only once in the PT category. A patient with
multiple TEAEs within a SoC was counted only once in the “Total” row.

A summary of TEAEs is presented for each SP and overall, by age subset in Table 74.
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Table 74: TEAEs (SA set)

SPI1n (%) | SPIIPn (%) | SPII°n (%) | Total n (%)
Adults, 218, years old N=7 N=7 N=7 N=7
TEAEs 2 (28.6%) 5(71.4%) 1(14.3%) 6 (85.7%)
Serious TEAEs 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Treatment-related TEAEs 2 (28.6%) 3 (42.9%) 0 (0.0%) 4 (57.1%)
Severe TEAEs 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
TEAEsSs leading to discontinuation 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Death 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Adolescents, from 12-17 years inclusive N=10 N=10 N=8 N=10
TEAEs 3 (30.0%) 7 (70.0%) 0 (0.0%) 8 (80.0%)
Serious TEAEs 0 (0.0%) 1(10.0%) 0 (0.0%) 1(10.0%)
Treatment-related TEAEs 2 (20.0%) 3 (30.0%) 0 (0.0%) 4 (40.0%)
Severe TEAEs 0 (0.0%) 1(10.0%) 0 (0.0%) 1(10.0%)
TEAEsSs leading to discontinuation 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Death 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Children, from 4-11 years inclusive N=15 N=14 N=14 N=15
TEAEs 1(6.7%) 5 (35.7%) 3(21.4%) 6 (40.0%)
Serious TEAEs 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Treatment-related TEAEs 0 (0.0%) 3(21.4%) 1(7.1%) 3 (20.0%)
Severe TEAEs 0 (0.0%) (0.0%) 0 (0.0%) 0 (0.0%)
TEAEsSs leading to discontinuation 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Death 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Infants, from 6 months-3 years old inclusive N=5 N=3 N=3 N=5
TEAEs 1(20.0%) 2 (66.7%) 2 (66.7%) 4 (80.0%)
Serious TEAEs 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Treatment-related TEAEs 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Severe TEAEs 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
TEAES leading to discontinuation 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Death 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Overall N=37 N=34 N=32 N=37
AEs 7 (18.9%) 19 (55.9%) 6 (18.8%) 24 (64.9%)
Serious TEAEs 0 (0.0%) 1(2.9%) 0 (0.0%) 1(2.7%)
Treatment-related TEAEs 4 (10.8%) 9 (26.5%) 1(3.1%) 1(29.7%)
Severe TEAEs 0 (0.0%) 1(2.9%) 0 (0.0%) 1(2.7%)
TEAESs leading to discontinuation 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Death 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Source: B21CS CSR. Abbreviations: N = number, TEAE = treatment emergent adverse events.

The TEAESs reported in SP | and SP Il are presented together, as during these SPs treatments were
taken in the same conditions (5-day steady state periods). The TEAEs reported during SP Il are
presented separately, as this SP was a dose finding period of flexible duration (up to 30 days) for

which more TEAEs were expected.

Overall, a total of 24 (64.9%) patients experienced at least one TEAE during the study.
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+ SP Il and SP lll — The proportion of patients experiencing TEAEs was similar in SP | and SP Il
(7 [18.9%] and 6 [18.8%)] patients, respectively).

«  SPIlI-19 (55.9%) patients experienced TEAEs.
Overall, 11 (29.7%) patients were reported with treatment-related TEAEs:

+ SP Il and SP lll — The proportion of patients with treatment-related TEAEs was lower in SP lll
(1 [3.1%] patient) than in SP | (4 [10.8%)] patients).

+  SPII-9 (26.5%) patients experienced treatment-related TEAEs.

Severe TEAEs were reported in only 1 (2.9%) patient during SP 1. A serious TEAE was reported in 1
(2.9%) patient during SP Il, and it was not considered as related to the treatment. There were no
TEAESs leading to discontinuation and no deaths during the study.

Age subsets

Table 75 presents TEAEs associated with ADV7103 in study B21CS, according to age subset.
Table 75: B21CS TEAEs according to subset of treatment population

Subset

SPI and SPIIl

SPIl

Comment

Adult

As in the overall study
population, the proportion of
patients experiencing
TEAEs was similar in SP |
and SP Il (2 [28.6%]
patients and 1 [14.3%]
patient, respectively).
Treatment-related TEAEs
were reported only in SP |,
in 2 (28.6%) patients.

TEAEs were reported in 5 (71.4%)
patients, and treatment related
TEAEs in 3 (42.9%) patients.

There were no serious
TEAESs or severe TEAEs
reported in this age
subset.

Adolescents

TEAESs and treatment
related TEAEs were
reported only in SP | in 3
(30.0%) patients and 2
(20.0%) patients,
respectively.

TEAESs were reported in 7 (70.0%)
patients, and treatment related
TEAEs in 3 (30%) patients. One
(10.0%) patient experienced two
severe TEAEs (one possibly related
and the other unlikely related to the
treatment), and 1 (10.0%) patient
experienced a serious TEAE
(unrelated to the treatment). These
events accounted for all serious and
severe TEAEs reported during the
study.

experiencing TEAEs was
slightly lower in SP | than in
SP Il (1 [20.0%] patient vs.
2 [66.7%] patients).

patients.

Children The proportion of patients TEAEs were reported in 5 (35.7%) There were no severe or
experiencing TEAEs was patients, and treatment related serious TEAEs reported
higher in SP Il (3 [21.4%)] TEAEs in 3 (21.4%) patients. in this age subset.
patients) than SP | (1 [6.7%]
patient). Treatment-related
TEAEs were reported only
in 1 (7.1%) patient in SP 111

Infants The proportion of patients TEAESs were reported in 2 (66.7%) There were no treatment

related TEAEs, and no
severe or serious TEAEs
reported in this age
subset.

TEAE = Treatment Emergent Adverse Events, SP = Study Period

Gastrointestinal tolerability

Gastrointestinal tolerability evaluated with age-appropriate scales: a FHS for the 4-11-year-old
children and a 100mmVisual Analogue Scale (VAS) ranging from zero “no complaint” to 100
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“extremely severe complaint” for the other patients) at inclusion, on SP | Day 5 (Visit 2) and SP
lll Day 5 (Visit 3).

Overall, ADV7103 had a very good gastrointestinal tolerability. A higher number of patients had no
gastrointestinal complaint with ADV7103 treatment in SPIIl than with SoC treatment in SPI (24
[75.0%] vs. 18 [51.4%)] patients). On the other hand, patients with gastrointestinal discomfort of any
severity were fewer with ADV7103 treatment in SPIII than with SoC treatment in SPI: 8 (25.0%)
patients vs. 17 (48.6%) patients 4’

According to a mixed model with treatment as a fixed factor and patient as a random effect in the
acceptability analysis set, there was a statistically significant decrease in severity of intestinal
discomfort with ADV7103 compared to SoC, with a mean score difference of -14.237 mm (95% CI: -
25.9196, -2.5545) 47.

Incidence of abnormal values of: Venous blood chemistry, at the screening visit (visit 1, day 1)
and day 5 of SP | and SP lll (Urea/Blood Urea Nitrogen, urate, creatinine, creatinine clearance,
total protein, albumin, serum electrolytes (potassium, sodium, chloride, calcium, magnesium,
bicarbonate, phosphorus). Bone alkaline phosphatases, 25-hydroxy-vitamin D, 1a,25-
dihydroxy-vitamin D, parathormone, new bone marker).

Overall, the assessed safety blood chemistry parameters of safety did not change in a CS manner
from Screening to Day 5 of SPI and SPIII #7.

Urine chemistry

Urine chemistry, at the screening visit (visit 1, day 1) and day 5 of SP | and SP llI: pH, specific gravity,
bicarbonate, creatinine, urea, citrate, potassium, sodium, chloride, calcium, magnesium and
phosphate and crystalluria.

Overall, only small differences could be observed between the mean (SD) levels of the tested safety
urine chemistry parameters at tOh day 5 of SPI and SPIII. Urine potassium increased with ADV7103
but not after SoC treatment, due to the higher load of potassium provided with ADV7103 (mean (SD)
dose: 105.41 (59.151) mmol/day) than with SoC (mean (SD) dose: 63.9 (58.54) mmol/day) to
maintain normal kalaemia 4.

Urine sodium level was lower with ADV7103 treatment than with SoC treatment, as expected, since
SoC includes sodium salts, particularly in infants who were treated exclusively with sodium
bicarbonate, while ADV7103 is devoid of sodium #7.

Table 76: B21CS Urine chemistry 47

Overall (N=37)

Screening SPI SPIll
SoC steady state ADV7103 steady state
toh day 5 toh day 5
Bicarbonate (mmol/L) n=11 n=10 n=11

Mean (SD)

21.25 (12.431)

18.54 (8.279)

23.73 (10.537)

Median (Min, Max)

15.00 (11.0, 53.0)

19.50 (4.6, 32.0)

18.00 (15.0, 43.0)

Sodium (mmol/L)

n=32

n=31

n=31

Mean (SD)

78.58 (34.109)

85.28 (39.654)

66.65 (29.599)

Median (Min, Max)

79.50 (31.0, 155.0)

84.00 (5.0, 151.0)

64.00 (11.0, 135.1)

Potassium (mmol/L)

n=32

n=34

n=31

Mean (SD)

65.19 (29.296)

50.37 (25.974)

87.25 (45.726)

Median (Min, Max)

61.00 (18.6, 123.0)

46.50 (1.0, 100.0)

83.00 (30.0, 213.6)

Magnesium (mmol/L)

n=30

n=31

n=29

Mean (SD)

1.88 (0.930)

2.25 (0.971)

2.46 (1.169)
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Overall (N=37)
Screening SPI SPIll
SoC steady state ADV7103 steady state
toh day 5 toh day 5
Median (Min, Max) 1.76 (0.2, 4.9) 2.10(0.8,4.9) 2.17 (1.0, 5.8)
Urea (mmol/l) n=30 n=34 n=30
Mean (SD) 157.86 (72.077) 152.49 (58.274) 163.34 (57.784)
Median (Min, Max) 139.00 (58.0, 373.0) 144.55 (70.0, 295.0) 156.50 (42.0, 331.0)
Creatinine (umol/L) n=32 n=34 n=29
Mean (SD) 4438.72 (2469.601) 4368.66 (2377.423) 4423.99 (2071.062)
Median (Min, Max) 3850.00 (1040.0, 9850.0) | 3700.00 (1178.0,9170.0) | 3680.00 (1440.0, 8800.0)

Source: B21CS CSR. Abbreviations: Max: maximum, Min: minimum, SD: standard deviation, SP: study period

With regards to missing observations for blood bicarbonate data, the pre-analytical procedure to
handle urine sample in the aim to analyse urine bicarbonate is very sensitive, as anaerobic conditions
are key to measure accurately the level of bicarbonate, very instable parameter that turns into carbon
dioxide gas quickly. Therefore, a urine collection under paraffin or in a vacuum sterile container is
required. When collected under oil, any remaining oil in the aliquot risks to damage the equipment
used for the urine analysis. In any case, air bubbles must be avoided in the aliquot used for analysis.
Nowadays, this analysis is rarely performed in current practice. For these reasons, the laboratories of
the investigator’s sites were reluctant or not able to perform this analysis.

If one or several of the three bicarbonate blood levels at Day2 t0, day 3 t0 and day 4 tO were missing,
the following replacement procedure was used:

+ Identify a possible replacement set for the missing data. This set included any additional
bicarbonate blood levels on day 1 t0, day 5 t0, or day 5 t24h, in the same SP, that was not
missing if it was quantified strictly in the same conditions as for the primary timepoints. This
means, using the same analysis laboratory, the same analysis method, the same equipment,
and the same normal ranges as for day 2 t0, day 3 t0 and day 4 t0.

* Replace any missing value(s) from the primary set in their order of appearance (i.e., first day
2 10, then day 3 t0 and finally day 4 t0) by the first available values in the replacement set.
The order of priority for the replacement set is day 1 t0, day 5 t0, day 5 t24h.

After the replacement procedure, any remaining missing samples were skipped when calculating the
mean. If all the three samples were still missing, the average was reported as missing.

The individual differences (ADV7103 — SoC) in the mean of the three-pre-morning dose blood
bicarbonate levels on day 2 (t0), day 3 (t0) and day 4 (t0) were analysed in the PP set with a one-
sided one-sample t-test.

Urine analysis (pH, leucocytes, glucose, ketones, protein, blood) at the screening visit (Visit 1,
Day 1) and Day 5 of SP lll (end of study).

Results of urinalysis were either negative or abnormal NCS in all cases. Overall mean (SD) urine pH
values were always >7: 7.61 (0.557) at screening, 7.60 (0.602) at tOh day 5 of SPI and 7.78 (0.599) at
tOh day 5 of SPIIIl. Similar results were obtained in each age subset.

A complete physical examination was performed at screening (visit 1, day 1) and day 5 of SP Il (end
of study). Physical examination findings were either normal or NCS abnormal 4’
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B22CS

The primary endpoint in this study was the number/percentage of patients presenting AEs during the
study, including the incidence and severity of these events. AE were reported throughout the study up
to the point of database lock for this analysis, from baseline (visit 1, M1 [Inclusion]) to M48.

A single AE was not a TEAE; an abdominal pain judged as not related to study drug started in the
B21CS study before entry into the B22CS extension study, and for which the intensity did not change.

Table 77 presents a summary of AEs. There were no TEAEs leading to permanent study drug
discontinuation or withdrawal. There were three temporary discontinuations of treatment during the
study. These were associated with eight TEAES, and these discontinuations were limited to three to
seven days. All discontinuations were all related to an occurrence of an episode of vomiting,
irrespective if other AEs occurred at the same time.

Table 77: Study B22CS Summary of Adverse Events

Adults Adolescents [12- | Children [4- Infants [0.5-4Y] | Overall (N=30)

>=18Y (N=6) 18Y] (N=8) 12Y] (N=13) (N=3)

n (%) nae n (%) nae n (%) nae n (%) nae n (%) nae
At least 4 8 12 3 27
one TEAE | 66.7) | 22 | (1000) | ° | ©23) | ? |(000)| %" | (90.0) | '8
At least one TEAE by intensity
Mild 4 8 11 3 26

67 | 7 | @000y | ¥ | a6 | ¥ |@oooy| " | @en | 1
Moderate 2 6 2 14

@33) | & [4000) 122 ey | B e | 8 | wern | 9
Severe 1 1 1 3

0 0 (12.5) L (7.7) 2 l@a| ' | @ | ¢
At least
1 2 2 5

one related 1 6 4 0 0 11
TEAE (16.7) (25.0) (15.4) (16.7)
At least 1 3 2 10
oneSAE | (167 | 1 [ A000 |6 oy | 4 eery | 2 | 333 | 3
At least
one related 0 0 0 0 0 0 0 0 0 0
SAE
TEAE
leading to 2 2
study drug 0 0 (25.0) 8 0 0 0 0 (6.7) 8
interruption
AE leading
to death 0 0 0 0 0 0 0 0 0 0

Source: Study B22CS CSR. Abbreviations: AE = adverse event; M = months; N, n = number of patients; nae =
number of adverse events; SAE = serious adverse event; TEAE = treatment-emergent adverse event; Y = years.
(%): (n/N)*100.

A summary of all TEAEs reported in the 48 months of the OLE is presented overall and for all SoC per
6-month period in Table 78. Overall, during the 48 months of study, and per 6-month period, between
9 (33.3%) and 17 (56.7%) patients reported TEAEs, between 4 (14.8%) and 1 (3.3%) patient reported
Gl disorders, and between 0 (0.0%) and 2 (6.7%) patients reported treatment-related TEAEs all Gl
disorders. There is no pattern of increasing TEAES (treatment-related or not) with increasing duration
of exposure to ADV7103.
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Table 78: Study B22CS TEAEs Affecting =22 patients Overall by System Organ Class and Preferred Term

Adults Adolescents Children [4- Infants [0.5-4Y] | Overall (N=30)

>=18Y (N=6) [12-18Y] (N=8) 12Y] (N=13) (N=3)
SoC/PT n (%) nae n (%) nae n (%) nae n (%) nae n (%) nae
All 4(66.7) | 23 | 8(100.0) | 66 12(92.3) | 72 | 3(100.0) | 27 | 27(90.0) | 188
All
Gl disorders
All 2(33.3) 7 (87.5) 22 6 (46.2) 13 1(33.3) 6 16 (53.3) 44
Abdominal 1(16.7) 2 1(12.5) 1 2(15.4) 3 1(33.3) 1 5(16.7) 7
pain
Abdominal 0 0 2 (25.0) 2 1(7.7) 1 0 0 3(10.0) 3
pain upper
Diarrhoea 0 0 2 (25.0) 6 2(15.4) 2 1(33.3) 1 5(16.7)
Dyspepsia 1(16.7) 1 1(12.5) 1 1(7.7) 1 0 0 3(10.0)
Nausea 0 0 1(12.5) 1 2 (15.4) 2 1(33.3) 2 4 (13.3)
Vomiting 0 0 4 (50.0) 6 3(23.1) 4 1(33.3) 2 8 (26.7) 12
General disorders and administration site conditions
All 1(16.7) 2 0 0 0 0 1(33.3) 1 2(6.7) 3
Pyrexia 1(16.7) 2 0 0 0 0 1(33.3) 1 2(6.7) 3
Infections and infestations
All 2(33.3) 4 1(12.5) 6 6 (46.2) 22 2 (66.7) 11 11 (36.7) 43
Bronchitis 1(16.7) 1 1(12.5) 2 0 2(6.7)
Gastro- 0 0 0 2 (66.7) 2 (6.7)
enteritis
Influenza 0 0 1(12.5) 2 0 0 1(33.3) 2 2 (6.7) 4
Naso- 1(16.7) 1 0 0 3(23.1) 3 1(33.3) 1 5(16.7) 5
pharyngitis
Rhinitis 0 0 1(12.5) 1 2 (15.4) 2 0 0 3(10.0) 3
Tinea infection 0 0 0 0 2 (15.4) 2 0 0 2(6.7) 2
Urinary tract 1(16.7) 1 0 0 1(7.7) 1 0 0 2(6.7) 2
infection
Vitamin D deficiency
All 2(33.3) 2 6 (75.0) 19 8 (61.5) 9 2 (66.7) 5 18 (60.0) 35
Decreased 0 0 2 (25.0) 2 0 0 0 0 2 (6.7) 2
appetite
Hypokalaemia | 1 (16.7) 1 3(37.5) 3 1(7.7) 1 0 0 5(16.7) 5
Iron deficiency 0 0 0 0 3(23.1) 3 1(33.3) 1 4 (13.3) 4
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Adults Adolescents Children [4- Infants [0.5-4Y] | Overall (N=30)
>=18Y (N=6) [12-18Y] (N=8) 12Y] (N=13) (N=3)

Vitamin D 1(16.7) 1 6 (75.0) 12 4 (30.8) 4 2 (66.7) 2 13 (43.3) 19
deficiency

Abbreviations: N, n = number of patients; nae = number of adverse events; PT = preferred term; SoC = system
organ class; TEAE = treatment-emergent adverse event; Y = years.

A total of 188 TEAEs were experienced by 27 patients overall (90.0%); 23 TEAEs in four adult
patients (66.7%), 66 TEAEs in eight adolescents (100.0%), 72 TEAEs in twelve children (92.3%) and
27 TEAEs in three infants (100.0%) (Table 78).

The most common TEAEs were metabolism and nutrition disorders; 35 TEAESs in eighteen patients
(60.0%) overall. Of the eighteen patients reporting TEAEs in this body system, 13 (43.3%) had vitamin
D deficiency (one adult, six adolescents, four children and two infants). There were also five patients
with hypokalaemia (one adult, three adolescents, and one child), four patients with iron deficiency
(three children and one infant), and two adolescents with decreased appetite.

TEAEs were common in the SoC Gl disorders; 44 TEAEs in sixteen patients (53.3%) overall. The
majority of these were cases of vomiting, abdominal pain, or diarrhoea. Eight (26.7%) patients (four
adolescents, three children and one infant) reported twelve episodes of vomiting. Five (16.7%)
patients (one adult, one adolescent, two children and one infant) reported seven episodes of
abdominal pain. Five (16.7%) patients (two adolescents, two children and one infant) reported nine
episodes of diarrhoea. Four (13.3%) patients (one adolescent, two children, and one infant) reported
five episodes of nausea. There were also three (10.0%) patients (two adolescents and one child) with
abdominal pain upper, and three (10.0%) patients (one adult, one adolescent, and one child) with
dyspepsia.

TEAEs were quite common in the SoC Infections and infestations; 43 TEAEs were reported in eleven
patients (36.7%) overall and were very varied. Five (16.7%) patients (one adult, three children, and
one infant) reported five episodes of nasopharyngitis. Three (10.0%) patients (one adolescent and
two children) reported three episodes of rhinitis. Other TEAESs of bronchitis, gastroenteritis, influenza,
tinea infection, and urinary tract infection were reported in two patients each. TEAEs of the urine
sphere (known as site of infections in dRTA patients) were limited, two patients (one adult and one
child) had a urinary tract infection, one child had four episodes of pyelonephritis (three within four
months then one a year later) and one child had an asymptomatic bacteriuria.

In the musculoskeletal and connective tissue disorders SoC there were 11 TEAEs reported in nine
patients (30.0%). Four (13.3%) patients (two adults and two children) reported five episodes of back
pain. Three (10.0%) patients (one adolescent, one child and one infant) reported three episodes of
pain in extremity.

TEAEs were also quite common in the SoC Renal and urinary disorders; 17 TEAEs were reported in
nine patients overall (30.0%). Three (10.0%) patients (one adult and two children) reported three
episodes of renal colic, and two (6.7%) patients (one adult and one child) reported six episodes of
nephrolithiasis. No TEAEs affecting the renal system were deemed to be related to study drug, and
none resulted in a change in dose.

One adult reported five episodes of nephrolithiasis; three of which were moderate, and two were mild.
All were resolved. One child reported one episode of nephrolithiasis of mild severity, and not resolved
at the end of the study.

One adult reported renal colic (moderate severity) and calculus urinary (mild severity). Both events
resolved without changing the dose of study drug. One child reported an episode of renal colic of
moderate severity, which resolved without change to dose. The same patient reported three separate
episodes of haematuria, the first one of mild severity, and then two others two years later of moderate
severity. The last episode was not resolved at the end of the study. One child (Patient 013-002) also
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had one episode of renal colic of moderate severity

In addition, two adolescents had one episode each of anuria (moderate severity) and hypocitraturia
(mild severity), and two children had one episode each of dysuria and hypercalciuria (both mild
severity). None was related to study drug.

Most of the TEAEs were of mild intensity: 26 patients overall (86.7%) reported 135 TEAEs of mild
intensity.

There were 49 TEAEs of moderate severity reported in 14 (46.7%) patients overall. The TEAEs of
moderate severity were most commonly from the SoC Renal and urinary disorders; nine TEAEs of
moderate severity were reported in five (16.7%) patients overall. Three (10.0%) patients (one adult
and two children) reported three episodes of renal colic, one adult reported three episodes of
nephrolithiasis, one child reported two episodes of haematuria, and one adolescent reported one
episode of anuria.

There were four severe TEAEs affecting three patients in the study: one case of decreased appetite in
the adolescent group, two cases of unilateral deafness affecting one child, and one case of
gastroenteritis rotavirus in the infant group. None of the severe TEAEs was considered related to
study drug.

Eleven TEAEs in five patients (16.7%) were considered treatment-related, all in the SoC of Gl
disorders. One adolescent had three episodes of diarrhoea, one episode of Gl disorder, and one
episode of Gl pain. One child had one episode of abdominal pain, abdominal pain upper, and
dyspepsia. One child had one episode of abdominal pain. One adolescent had one episode of
abdominal pain upper. One adult had one episode of dyspepsia.

All related TEAEs were all mild in severity except for the Gl disorder and one of the cases of
diarrhoea, which were of moderate severity. None of these related TEAEs required an IMP dose
change, except for the Gl disorder in an adolescent for whom the daily dose was reduced by 16 mEq
while blood and renal metabolic markers were maintained in normal ranges. All these related TEAEs
were resolved apart from the case of abdominal pain upper and one case of dyspepsia, both in one
child for four months up to M48.

A summary of all TEAEs (not treatment-related and treatment-related) reported in the 48 months of
the OLE is presented overall and for all SoC per 6-month period in Table 79. Overall, during the 48
months of study, and per 6-month period, between 9 (33.3%) and 17 (56.7%) patients reported
TEAEsS, between 4 (14.8%) and 1 (3.3%) patient reported Gl disorders, and between 0 (0.0%) and 2
(6.7%) patients reported treatment-related TEAES all Gl disorders. There is no pattern of increasing
TEAES (treatment-related or not) with increasing duration of exposure to ADV7103.
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Table 79: TEAEs per 6-month period — Safety Analysis Set

Overall M1-M6 M6-M12 M12-M18 M18-M24 M24-M30 M30-M36 M36-M42 M42-M43
N 30 30 30 29 29 29 27 27
SoC* n (%) | nae n (%) | nae n (%) | nae n (%) | nae n (%) | nae n (%) | nae n (%) | nae n (%) | nae
ALL disorders 13 28 17 24 13 19 15 28 12 20 10 15 9 16 10 25
(43.3) (56.7) (43.3) (51.7) (41.4) (34.5) (33.3) (37.0)
Ear and labyrinth 00.0) 00.0) 00.0) 0 0(0.0) 0 1(3.4) 2 00.0) 0(0.0) 2(7.4) 4
Endocrine 0(0.0) 0 (0.0) 1(3.3) 1 0 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
(0.0)
Gl 4 6 4 5 3 3 4 5 4 4 1 1 3 6 4 11
(13.3) (13.3) (10.0) (13.8) (13.8) (3.4) (11.1) (14.8)
General and 0(0.0) 0 0 (0.0) 0 1 1 0 0 0 0 1 1 1(3.7) 1 0(0.0) 0
administration site (3.3) (0.0) (0.0) (3.4)
Immune system 1(3.3) 1 0(0.0) 0 0 0 0 0 0 0 0 0 0(0.0) 0 0(0.0) 0
(0.0) (0.0) (0.0) (0.0)
Infections and 3 3 6 8 6 8 4 9 2 3 4 5 2(7.4) 2 2(7.4) 4
infestations (10.0) (20.0) (20.0) (13.8) (6.9) (13.8)
Injury, poisoning 0(0.0) 0 1(3.3) 1 1 1 0 0 0 0 0 0 0(0.0) 0 0(0.0) 0
and procedural (3.3) (0.0) (0.0) (0.0)
complications
Investigations 0(0.0) 0 1(3.3) 1 0 0 1 1 0 0 2 2 1(3.7) 1 1(3.7) 1
(0.0) (3.4) (0.0) (6.9)
Metabolism and 7 9 4 4 1 1 4 4 6 6 2 2 3 3 3 3
nutrition (23.3) (13.3) (3.3) (13.8) (20.7) (6.9) (11.1) (11.1)
Nervous system 1(3.3) 1 0(0.0) 0 0 (0.0) 0 2 2 2(6.9) 2 0 (0.0) 0 1(3.7) 1 0 (0.0) 0
(6.90
Psychiatric 0(0.0) 0 (0.0) 1(3.3) 1 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Renal and urinary 2(6.7) 2(6.7) 1(3.3) 1 3 3 2 (6.9) 2 2(6.9) 0 (0.0) 2(7.4) 2
(10.3)
Reproductive 1(3.3) 1 0 (0.0) 0 0 (0.0) 0 1(3.4) 1 0(0.0) 0 0(0.0) 0 1(3.7) 1 0(0.0) 0
system and breast
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Skin and 3 1(3.3) 0(0.0) 1(3.4) 1 0(0.0) 1(3.4) 0(0.0) 0(0.0)
subcutaneous (10.0)

tissue

Surgical and 0(0.0) 1(3.3) 1(3.3) 0 (0.0) 0 0 (0.0) 0 (0.0) 1(3.7) 0(0.0)
medical procedures

ALL related 26.7) 1(3.3) 26.7) 13.4) 1 1(3.4) 00.0) 0 (0.0) 1(3.7)
Gl related 2(6.7) 1(3.3) 2(6.7) 1(3.4) 1 1(3.4) 0(0.0) 0(0.0) 1(3.7)

Source: B22CS CSR. Abbreviations: Gl = gastrointestinal, M = months, N, n = number of parents, nae = number of adverse events, SoC = standard of care.
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Early Access Programs

Since the availability of ADV7103 in the frame of EAPs and up to July 2021 (date of the last
pharmacovigilance (PV) report), 15 non-serious PV cases have been reported in the PV database (13
in France and two in Sweden), and no serious PV cases have been reported.

These 15 PV cases are describing 23 AEs in the following system organ classes:

+ Gastrointestinal disorders: 6 AEs, including diarrhoea (4), dyspepsia (1) and abdominal pain
(1)

* Investigations: 5 AEs, including weight increased (1), plasma potassium increased (1) or
decreased (1), plasma bicarbonate increased (1) or decreased (1)

« Injury, poisoning and procedural complications: 5 AEs, including medication error (granules
crunched at the first intake) (1), off label use (intake of a half sachet instead of a full sachet,
(1), product administration interrupted (1), product use complaint (2)

» General disorders and administration site conditions: 4 AEs, including fatigue (1), ineffective
drug (2), treatment non-compliance (1)

* Metabolism and nutrition disorders with a case of alkalosis
* Renal and urinary disorders, with a case of hypocitraturia
» Psychiatric disorders, with a case depressed mood

In addition, most patients (62) enrolled in France first in an individualised EAP have been further
switched in a cohort EAP.

Since the start of the cohort EAP (January 2020) up to July 2021 (date of the last pharmacovigilance
(PV) report), 8 non-serious PV cases have been reported in the PV database, and no serious PV
cases have been reported.

These 8 PV cases are describing 11 AEs in the following system organ classes:

* Injury, poisoning and procedural complications: 5 AEs, including product use complaint (2),
inappropriate schedule of product administration (1) and product prescribing error (1)

» Gastrointestinal disorders: 2 AEs, including gastro-oesophageal reflux disease (1) and
haemorrhoids (1)

» Renal and urinary disorders: 2 AEs, including urinary calculus (1) and hypocitraturia (1)
* Investigations: 2 AEs, including plasma bicarbonate abnormal (1) or decreased (1)
» General disorders and administration site conditions, with a case of aggravated condition.

The review of these PV cases does not show new information about the safety of the product
ADV7103.

Ongoing studies

Studies B23CS and B24CS, both to be carried out in the US, are on hold while a new protocol is
agreed. Details of the trials are provided in Table 80.

Table 80: Ongoing studies of ADV7103 in dRTA

B23CS B24CS

Study name ARENA-2 A phase 3 Multicentre, ARENA-2 A phase 3B OLE Of Study
Randomised, Double-Blinded, Placebo- B23CS (ARENA 2) Evaluating The
Controlled Withdrawal Study Evaluating Continued Safety And Efficacy Of
ADV7103 In Paediatric and Adult Subjects | ADV7103 In Subjects With Primary
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B23CS

B24CS

With Distal Renal Tubular Acidosis (dRTA)

Distal Renal Tubular Acidosis

Trial registry number

NCT03644706

NCTO03831152

Study design

The study will target enrolling at least four
subjects in each of the following age
groups: 6 months - 23 months; 2-11 years,
and = 12 years. Subjects will be in the
study for up to 21 weeks. After screening
and enrolment, subjects will participate in
an 8-12 week open-label period where their
dose of ADV7103 will be titrated to effect,
then continued for the remainder of the
open-label period. Periodic measurements
of bicarbonate and potassium levels will be
collected during this period. Following the
open-label period, subjects will enter a 6-
day randomised withdrawal period. For this
portion of the study, subjects will be
admitted to an inpatient setting. A follow-up
period up to four weeks on re-established
therapy completes the trial. Subjects will
have the opportunity to subsequently enter
a long-term OLE

Open-label study involving
longitudinal assessment of the
continued safety, tolerability, and
efficacy of ADV7103 in maintaining
targeted serum bicarbonate levels,
preventing metabolic acidosis, and
preventing hypokalaemia in the
following groups of subjects with
primary dRTA:
»  Subjects who participated in
Study B23CS and were
adherent to the protocol;

*  subjects = 6 months of age
who are living in Europe and
did not participate in Study
B23CS;

» Infants younger than 6
months of age

Primary endpoint

Mean change in blood bicarbonate levels
[Time Frame: 6 days]

Compare the efficacy of ADV7103 versus
placebo in preventing metabolic acidosis,
defined as two consecutive serum
bicarbonate levels < 18 mEq/L for subjects
> 4 years old and < 17 mEq/L for subjects
< 4 years old, during the Withdrawal period

The Safety of ADV7103 will be
assessed by evaluating the
frequency of TEAEs as compared to
placebo [ Time Frame: To 30
months]. Number/proportion of
subjects presenting with ADV7103
treatment-related AEs during the
study, by severity grade

Comparator

Placebo: Placebo is a combination of 2 mm
green coated lactose granules and 2 mm
white coated lactose granules

Single group assignment

Placebo

Each dose of placebo contains a fixed ratio
of 1/3 of green granules and 2/3 of white
granules.

Not applicable.

Sample size

Estimated enrolment 40 participants

40 participants

Estimated primary
completion rate

Unknown. Not yet recruiting. On hold while
a new protocol is agreed.

Unknown. Not yet recruiting. On hold
while a new protocol is agreed.

B.2.12

Innovation

ADV7103 is an innovative fixed-dose combination of CK and BK, formulated as prolonged-release
granules, developed to control metabolic acidosis and any hypokalaemia in dRTA patients with a safe
and simplified BID dosing regimen compared with the current SoCs, which require multiple
administrations and are not always well tolerated.

The following essential elements were considered when developing ADV7103/ADV7103:

* A need for one specific product containing an alkalising product and potassium supplement

* A need for one single product with no sodium intake

* A need for a BID dosing with no intake during school or at night

* A need for a product easy to swallow whatever the age and tasteless

* A need for a product allowing dose adjustment whatever the age
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* A need for a product with an improved gastrointestinal tolerability
» A need for A product with a positive benefit/risk profile to control metabolic acidosis.

ADV7103 fulfils these factors for innovation.

B.2.13 Interpretation of clinical effectiveness and safety evidence

Clinical efficacy conclusion

Overall, the mean (SD) well-adapted SoC dose was 2.78 (1.808) mEq/kg/day (higher in younger
patients than in adults: 1.99, 2.20, 2.70 and 5.27 mEqg/kg/day for adults, adolescents, children and
infants, respectively), while the mean (SD) optimal ADV7103 dose was 3.31 (1.810) mEq/kg/day
(higher in younger patients than in adults: 1.74, 2.79, 3.80 and 6.11 mEqg/kg/day for adults,
adolescents, children and infants, respectively). The higher dose of ADV7103 compared SoC
(increase of 22%) could be reached thanks to the better gastrointestinal safety profile of ADV7103
relative to its formulation features.

The primary efficacy endpoint was the average blood bicarbonate levels (Day 2 to Day 4) at steady
state in SP | (SoC) and SP Illl (ADV7103), which was tested for non-inferiority as intra-individual
comparison in the PP set. The timing of the assessment for blood bicarbonate was prior to the pre-
morning dose, corresponding to 12 hours after the last ADV7103 administration. Therefore, it
represents the lowest potential efficacy for ADV7103. For SoC, the timing of the assessment
represented a variable time (but less than 12 hours) after the last SoC administration, as multiple
intakes were generally taken (between 3 to 6 intakes were recorded in 86.5% of the patients). Overall,
a greater improvement and normalisation of blood bicarbonate levels and less variability were
observed with ADV7103 compared to SoC. The statistical analysis not only demonstrated the non-
inferiority of ADV7103 vs. SoC but also its superiority, both in the ITT and PP sets. The superiority
was shown with an adjusted mean difference (95% CI) of 1.64 (0.67, 2.60) mmol/L, p=0.0008, in the
ITT set. The lower bound of the 95% CI of 0.67 mmol/L suggested also a potentially clinically relevant
difference between ADV7103 and SoC. The sensitivity analyses conducted in the ITT and PP sets
comparing ADV7103 with historical baseline data in untreated patients confirmed the robustness of
the on-inferiority analysis.

ADV7103 greater efficacy was also highly supported by the analyses of non-responders with respect
to blood bicarbonate levels, i.e. patients with blood bicarbonate levels below the lower limit of normal
as defined by the local laboratories and according to three definitions (patients with at least one value
of blood bicarbonate below the lower limit of normal value, patients with all non-missing values of
blood bicarbonate below the lower limit of normal value, or patients with the average value of blood
bicarbonate below the lower normal value, on Day 2 t0, Day 3 tO and Day 4 t0, on SP | and on SP Ill).
The non-responders and responders in each SP were analysed with a McNemar’s test to investigate
the homogeneity of the rates.

Regardless of the definition of non-responder, in both the ITT and PP sets, the McNemar’s test was
statistically significant, suggesting heterogeneity in the non-responder rates between SoC and
ADV7103. This was in line with the investigation of the raw proportions, which clearly indicates a trend
in favour of ADV7103 over SoC.

This is further supported by study B21CS whereby twice daily doses of ADV7103 were demonstrated
to adequately restore normal plasma bicarbonate and potassium levels for all age groups of patients
with dRTA over 47 months.

Overall, these data are of great clinical importance as they showed the ability of ADV7103 of switch
non-responders with SoC to responders. In the stratified analyses of bicarbonataemia by SoC type,
non-inferiority of ADV7103 vs. SoC was demonstrated for all SOCA and SoCC types, and superiority
of ADV7103 vs. SoC was demonstrated for SoCA type B and SoCA type BC. The results of sensitivity
analyses by SoCA and SoCC types were in line with the results of the primary analyses. The analyses
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of mean differences between treatment with ADV7103 and SoC did not achieve statistical significance
for bicarbonate-derived parameters after 5 days at steady state (AUC0-12h, AUCO0-24h, Cmin, and
fluctuation) in both the PP and ITT sets, and in the subgroups stratified by SoCA and SoCC types.
These results suggest that the alkalising coverage obtained with 3-6 doses per day of SoC can be
reached with only two administrations per day of the prolonged-release granules ADV7103. At4 to 5
days of treatment at steady state (SP | and SP Ill), normalisation of blood potassium was achieved
with both ADV7103 and SoC. Even if higher plasma potassium levels were reached with ADV7103
over SoC, there were no statistically significant differences between the two treatments in terms of
probability of presenting with hypokalaemia.

Study B22CS also showed that ADV7103 allowed very good control of the metabolic acidosis with
most patients showing normal values of bicarbonataemia over time up to 48 months.

ADV7103 greater efficacy was also supported by the analyses of non-responders with respect to
urine parameters used as markers of risk of nephrocalcinosis and calcium nephrolithiasis. At 4 to 5
days of treatment at steady state (SP | and SP Ill), normalisation of calciuria was achieved for most
patients for both ADV7103 and SoC, and there were no statistically significant differences between
the two treatments in terms of probability of presenting with hypercalciuria. At 4 to 5 days of treatment
at steady state (SP | and SP lll), there were no statistically significant differences between the two
treatments in terms of probability of presenting with hypocitraturia, nevertheless the proportion of non-
responder patients lacking normalisation of citraturia after SoC treatment relative to ADV7103
treatment (41% versus 5.9% in ITT set) suggests an important trend of the benefit of ADV7103
treatment compared to SoC treatment, also in accordance with the difference observed for UCa/UCi.
The probability of having abnormally high UCa/UCi values (in mg/mg) was statistically significantly
higher with SoC than with ADV7103 in both the PP and ITT sets (p=0.021 for both analysis sets),
while the risk of lithogenesis was higher with SoC than with ADV7103 (p=0.021 for both analysis
sets). This is substantiated by study B22CS, whereby compared to SoC treatment, ADV7103 allowed
an important and marked reduction in the number of patients with hypocitraturia, abnormally high
UCa/UCi and risk of lithogenesis over 48 months.

Results from the exploratory parameters assessed in the OLE were also encouraging. In terms of
bone remodelling, blood calcium, phosphate and bone ALP levels are generally normal in all age
groups throughout the 48 months of follow-up. Therefore, as expected, there is no sign of increased
secretion of PTH that is usually stimulated by hypocalcaemia, and there is no sign of increased
secretion of 1a,25-dihydroxy-vitamin D (the active form of the 25-hydroxy-vitamin D) that is usually
stimulated (via the 1-25 hydroxylase) by hypophosphoraemia and/or reduced PTH level.

Overall, most patients had blood bone ALP level in the normal range throughout the study. The blood
bone ALP is a highly specific marker of the bone-forming activity of osteoblasts and is elevated with
bone growth, Therefore, the blood bone ALP level increased physiologically as expected for
adolescents and infants in accordance with the strong bone growth in these age groups. The bone
ALP level is also abnormally high in osteomalacia (due to excessive rates of bone remodelling). This
suggests there is not an excessive rate of bone remodelling that could lead to rickets/osteomalacia.

Maintaining all the blood bone parameters in the normal ranges prevent the risk of
rickets/osteomalacia. Overall, the Z-score of the BMD of the spine (the relevant skeletal area for
evaluating the BMD in both paediatric and adult populations) showed a continuous and significant
clinical improvement after 48 months of treatment with ADV7103. ADV7103 could potentially have a
beneficial effect over the long term in the prevention of bone remodelling.

Palatability, compliance and quality of life

Patients reported a statistically significant palatability improvement for ADV7103 vs. SoC in study
B21CS, suggesting that the ADV7103 coated formulation masks efficaciously the bitterness of the
active substances. Patients also reported a greater ease of administration for ADV7103 as compared
to SoC, suggesting that a posology limited to 2 intakes a day of a single product facilitates the
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administration. Patients rated both treatments similar for ease of swallowing. The ease of swallowing
is preserved even though ADV7103 is a multiarticulate solid formulation (several hundreds of
granules can be swallowed per intake), while SoC is provided as solution, syrup, powder or single
tablet or capsule.

Throughout the OLE study, compliance was good (=75%) in all age groups: for 18 (66.6%) patients to
28 (93.3%) patients according to the study visit. Only four patients had treatment compliance <50%.
Between one (3.3%) and seven (25.9%) patients presented treatment compliance below 75% despite
reminders from the Investigators and other site personnel. Some of the reasons contributing to this
were: treatment boxes not returned entirely therefore the investigators gave an estimation of
compliance based on questioning, and adolescents were less compliant than others due to their age
and poor acceptance of their disease and the constraints of the study. The issue of patients not
returning all their treatment boxes for counting was addressed during the study by amending the
protocol to allow assessment of compliance to be based partly on Investigator questioning of the
patient, but this approach is inevitably more subjective. However, overall, long-term treatment
compliance was high with ADV7103 in patients with dRTA.

This was further supported by the OLE study, whereby mean satisfaction score with ADV7103
compared with SoC was 9 out of 10, and ADV7103 exceeded or met the expectations of 82%
patients. Patients reported a marked change in four QoL domains: the perceived emotional burden of
disease was relieved in the absence of treatment-related invasive questions from others; the
difficulties at school due to burdensome administrative issues and need to explain disease and
treatment disappeared, facilitating parents who had stopped working to return to work; the
social/family issues improved with travel and holidays became easier to organise, patients/parents
stopped thinking about managing treatment daily/nightly, reducing tension in the family/couple; and
the physical impact improved with lessened bad taste, bad breath and fewer GI AEs with ADV7103,
as well as better compliance, which led to milder physical impacts and less fear of being hospitalised.
Overall, all participants were highly satisfied with ADV7103 across multiple QoL dimensions. The
change in treatment had repercussions on several aspects of their QoL which were “life-changing” for
all patients/parents.

Conclusions of clinical safety

During study B21CS, ADV7103 was well tolerated, and no safety concerns were raised for ADV7103
compared to the SoC in terms of TEAEs and laboratory parameters. TEAEs were reported with similar
frequency when treatments were taken in the same conditions: in 7 (18.9%) patients during SP | (SoC
steady state, well-adapted dose) and in 6 (18.8%) patients during SP Ill (ADV7103 steady state,
optimal dose). TEAEs were reported in 19 (55.9%) patients during SP Il (ADV7103 titration period
when the treatment was generally taken at doses lower than the optimal dose). Notably, TEAEs from
the Gastrointestinal Disorders SOC were reported less frequently during SP Il than during SP I. In
addition, the proportion of patients with treatment related TEAEs was lower in SP 1l (1 [3.1%] patient)
than in SP | (4 [10.8%] patients). In line with these results, the gastrointestinal tolerability based on
patients’ evaluations was statistically significantly better with ADV7103 than with SoC.

In terms of long-term safety in the 48-month study, a total of 188 TEAEs were reported by 27 patients
overall (90.0%), including 11 TEAEs in five patients (16.7%) that were considered treatment-related.
The most common TEAEs were metabolism and nutrition disorders (35 TEAEs in 18 patients [60.0%]
overall, including 13 patients with vitamin D deficiency, five patients with hypokalaemia, four patients
with iron deficiency, and two with decreased appetite, and Gl disorders (44 TEAEs in 16 patients
(53.3%) overall, mainly cases of abdominal pain, vomiting or diarrhoea).

Overall, 135 TEAEs were of mild intensity and reported in 26 patients (86.7%), 49 TEAEs were of
moderate severity and reported in 14 patients (46.7%), and four severe TEAEs were reported in three
patients (10.0%): a decreased appetite in one adolescent, two episodes of unilateral deafness in one
child and a gastroenteritis rotavirus in one infant. None of the severe TEAEs was considered related
to treatment.
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Five patients (16.7%) had 11 treatment related TEAEs including diarrhoea, Gl disorder, Gl pain,
abdominal pain, abdominal pain upper, and dyspepsia.

Thirteen SAEs were reported in 10 patients overall (33.3%), all considered unrelated to treatment. All
SAEs were resolved/recovered within the following days. The SAEs included deafness unilateral,
sudden hearing loss, food poisoning, gastritis, vomiting, gastroenteritis rotavirus, gastroenteritis viral,
migraine, renal colic, and wisdom teeth removal.

There were no TEAEs leading to study drug discontinuation or death, and no SUSARs. The AE profile
seen in the study was generally as expected for this population and the cases of Gl events, known to
be related to the drug mechanism, were infrequent, and mostly mild in severity.

No episodes of hyperkalaemia were reported and, importantly, there were no observed abnormalities
known to be linked to hyperkalaemia or hypokalaemia on the ECG.

The higher increase of bicarbonate in urine observed in infants compared to other age groups could
be related to the physiological immaturity of the renal function leading to a bicarbonate leak in urine
The lower urine potassium level observed in the adult group is congruent with the cases of
hypokalaemia described in this subgroup of age.

Presence of potassium in urine signals an effective control of the hypokalaemia, with the elimination
of the potassium in excess in urine, according to the severity of the hypokalaemia. The lower urine
potassium level observed in the study in the adult group is congruent with the cases of hypokalaemia
described in this subgroup of age.

Conclusion

Study B21CS showed the sustained effect over 24 hours of ADV7103 as an alkalising therapy in
controlling hyperchloremic metabolic acidosis is known to be critical and directly related to clinical
outcomes. For example, impaired growth in children with dRTA is due to a lower growth hormone
secretion which is maximal during night and is promoted with physiological blood pH conditions.
ADV7103 normalised kalaemia. ADV7103 had significantly better palatability and better ease of
administration than SoC. Both ADV7103 and SoC, were safe and well tolerated, though ADV7103
resulted in fewer TEAEs of gastrointestinal nature and exhibited a significant greater gastrointestinal
tolerability than SoC. In conclusion, and in accordance with the observations made in the 48 months
OLE study, it can be concluded that greater clinical efficacy and benefit of ADV7103 compared to the
SoC therapy was demonstrated and had no safety concern.
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B.3 Cost-effectiveness

B.3.1 Published cost-effectiveness studies

A systematic literature review was conducted on 26™ August 2021 (see Appendix D). The review
included the identification of studies assessing patients with dRTA reporting data regarding:

o] Efficacy and safety of pharmacological treatments
Treatment options covering guidelines and patterns
Epidemiology covering incidence and prevalence
Economic evidence covering evaluations, and cost burden

Utility and quality of life evidence

O O O O o

Consequences of disease

Searching Medline, Embase and EBMR databases. The SLR followed the standard methodology for
conducting systematic reviews as per guidelines provided by the National Institute for Health and
Care Excellence (NICE) % and the Cochrane handbook. The results of this review are reported as per
the PRISMA guidelines. The data collection was performed using inclusion/exclusion criteria guided
by the PICOS approach. Two investigators independently reviewed the full texts. The search resulted
on 63 studies from 81 publications, which consisted of 20 studies from 33 publications from Europe.

No studies were found giving detail of economic evaluations of current standard of care. There is very
limited literature on the economic evaluation of dRTA, with no evaluations being found on previous
cost effectiveness studies for dRTA.

Cost burden evidence is limited to one study by Mumford et al 2020%* that concluded that there is high
variability in costs of managing dRTA, depending on disease severity, age and treatment strategies.
Interventional procedures and costs related to late diagnosis were identified as the main cost drivers
for patients. Thus, there may be a strong argument that early diagnosis and management strategies
that focus on patient compliance for dRTA could lead to a decrease in potentially unnecessary
resource utilisation costs and burden upon the healthcare system.

For the purposes of the HTA submission, further targeted searching of the literature was required to
source utility and disutility values associated with each health state, and to identify transition values
not available from clinical trial data or dRTA specific literature. These values were verified with a
dRTA health care professional.
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B.3.2 Economic analysis

dRTA is a chronic, progressive disease leading to kidney failure. Kidney complications associated
with dRTA may result in CKD, and in the long-term, chronic metabolic acidosis can lead to end-stage
renal disease. The aim of the analysis was to extrapolate and explore the long-term effects of
ADV7103 versus SoC on cost-effectiveness. As such, a Markov model approach was adopted in
order to appropriately reflect the patient heterogeneity of CKD patients.

Patient population

As this disease is most often diagnosed from infancy (when it is of inherited aetiology), in accordance
with the guidance on clinical investigation of medicinal products in the paediatric population, all
paediatric subgroups (infants from 1 year to 3 years old, children from 4 to 11 years old, adolescents
from 12 to 17 years old) in addition to adults (18+) have been evaluated. This reflects the population
included in the B21CS and B22CS trials, and the marketing authorisation for ADV7103.

Patients are stratified based on the age at the start of the model into four age groups as illustrated in
the Table 81 below. Due to limited data on epidemiology, a conservative approach was taken, and the
patients were equally split into adults (18+) and under-aged patients (<18). The under-aged patients
(<18) were split into proportions based on the number of years within each age group.

Table 81: Patients' composition at model entry

Age Composition (%) Mean age | Mean weight (kg) | Source (weight)

groups

1-3 8.8 2.00 12.78 So et al %

4-11 23.5 8.00 32.00 Tinning and Acworth 2007 %6

12-18 17.6 15.00 59.70 Linear interpolation between weight at
fifteen from Tinning and Acworth %6
and weight at 18 years

>18 50.0 25.00 70.80 Walpole et al, 2012 57

The mean weight estimates were calculated as follows.

The mean age is equal to 2 from age group of 1-3. The model implements the Theron formula which
is a weight estimation method, introduced by So et al 2009. This formula is demonstrated as follows:
weight (Kg)=exp[(0.175571* age in years)+2.197099]. Therefore, the mean weight of 12.78 can be
obtained by inputting a mean age of 2 into the equation.

The mean age is equal to 8 from age group of 4-11. According to Tinning and Acworth 2007, the
authors stated that the simplified linear equation for the patients fall into this age group. The following
formula helped derived the mean weight: Weight (kg)= 4*age in years, this reflected a linear
relationship between age and weight, when age increase by 1, the corresponding weight will increase
by 4kg. The input value of age in years is 8, therefore, using the formula as shown above, average
weight can be derived as weight(kg)=4*8=32.

The calculation of average weight for age group between 12 and 18 consisted of two parts. The first
part focuses on the patient in age group of 14 where the corresponding weight can be calculated by
applying the same equation stated in Tinning and Acworth 2007. As above using the formula, this led
us to Weight (kg)= 4*age in years= 4*14=56. The average weight of an adult is 70.8 is retrieved from
Walpole et al. 2012, we can calculate how much average weight gain there is for patients between the
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age group of 14-18. The equation of average weight is (70.8-56) /(18-14)=3.7. Thus, the result can be
derived by summing the average weight for patient at age of 14 and the average weight gain each
year between 14 to 18. The result is 56+3.7=59.7.

The average weight for age group over 18 years old is retrieved from Walpole et al. 2012 table 3, the
figure reflects the average weight in Europe.

Model structure

The cost-effectiveness model is a cohort Markov model designed to reflect the clinical pathway for
patients with dRTA. Figure 19 illustrates the schematic for this decision analytic model.

Markov modelling is the most appropriate for use in modelling disease where recursive events occur,
and patients move among a finite number of health states over the time horizon. All clinically
important events are modelled as transitions from one state to another state. Due to its versatility in
adopting different types of health states, ease of implementation and short computational times, a
Markov model approach was used for this analysis.

In the first two years of the model, the cycle length is six months and one year thereafter, to reflect the
clinical trial and relevant treatment and resource utilisation e.g., physician visits. A half-cycle
correction was applied in the model using the Trapezoidal method.

In line with NICE recommendations, the NHS and Personal and Social Services (PSS) perspective
was used for the base-case analysis. Only direct healthcare costs incurred by the NHS, such as drug

costs, adverse event costs and disease management costs were included.

Figure 19: dRTA model schematic

Initial cohort starting treatment
Without R Nephrocalcinosis +
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The model structure and main assumptions described below were validated by a working group of
clinicians comprising of adult and paediatric nephrologists and urologists from the UK including
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Ireland and Scotland. The assumptions applied were used to balance the natural history of disease
with appropriate simplifications to modelling approaches.

In the model, all patients in age groups 1 to 3 (1 to 3 years old, 4 to 11 years old and 12 to 17 years
old respectively at the start of the model) are assumed to be affected by primary dRTA. All patients
starting in age group 4 (over 18 years old at the start of the model) are assumed to be affected by
acquired dRTA. Those patients in age group 4 incur a fixed utility decrement associated with acquired
dRTA.

Patients enter the model in one of three health states: without nephrocalcinosis, with
nephrocalcinosis, and with nephrocalcinosis+nephrolithiasis, as responders or non-responders. The
split is based on the repartition at baseline from the trial and differs for children and adults.

There are three response status groups within the model:
o Responders
o Disease-controlled and receiving treatment
e Non-responders
o Disease-uncontrolled and receiving treatment
¢ Discontinuation
0 SoC arm: disease-uncontrolled and untreated
o ADV7103 arm:
=  Proportion X receive SoC to be responder, non-responder or discontinue as
per SoC arm
= Proportion (1-X) disease-uncontrolled and untreated

Disease progression depends on the response status (responders versus non-responders) and on the
treatment group. Within each treatment and response status group, patients can transition to different
health states reflecting varying CKD severity. There are 24 transition matrixes in the model reflecting
differences in age groups (children and adults), type of treatment (ADV7103 versus SoC), and time
period (model cycle). Further detail on the model assumptions is presented in Section B.3.6.

Responders

Responders are defined as disease-controlled patients with sufficient alkali therapy and
metabolic acidosis is absent. Responders cannot progress to health states worse than CKD2,
and progression from Nephrocalcinosis or Nephrocalcinosis+Nephrolithiasis to CKD2 is not
reversible.

Responders can remain in the responder health states or stop responding and transition to
non-responder health states. All responders receive treatment and are assigned drug related
costs. Responders cannot transition directly to the discontinued health states.

Non-responders

Non-responders are defined as disease-uncontrolled patients with insufficient alkali therapy
and metabolic acidosis is present. Non-responders cannot progress to health states worse
than CKD3-4. Progression to CKD2 or CKD3-4 is not reversible.

Non-responders can remain in the non-responder health states, transition to the responder
health states, or can transition to the discontinued treatment health states based on an annual
discontinuation rate. The response rate (transition to a responder state) is treatment
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dependent but is assumed to be the same for the patients without nephrocalcinosis, with
nephrocalcinosis, nephrocalcinosis+ nephrolithiasis.

Treatment disease control (probability of remaining a responder) and treatment disease
recovery (probability of transitioning from non-responder to responder) are derived from the
patient level data of the clinical trial (B21CS) at specific follow-up periods (6 months, 12,
months, 18 months, 24 months, and 36 months).

Discontinuation

For the ADV7103 arm, a proportion of patients who discontinue ADV7103 will receive SoC
(as either a responder or non-responder), and the remaining are assumed to be discontinued
without treatment (disease-uncontrolled and untreated).

For the SoC arm, all patients who discontinue SoC are assumed to be discontinued without
treatment (disease-uncontrolled and untreated).

All patients who discontinue and do not receive treatment can progress to end of stage renal
disease (ESRD) which requires dialysis at home or in hospital. Kidney transplant is only
possible for patients with ESRD.

At any cycle in the model, non-responders and discontinued patients in any health state excluding
transplant patients can experience hypokalaemia, gastrointestinal (Gl) disorders, and/or
musculoskeletal transitory events. Musculoskeletal events include fracture, bone deformities,
osteomalacia, and failure to thrive (FTT). All transitory events incur a decrement in quality of life and
incur additional health care resources.

FFT can occur only before a threshold age for patients in non-responder health states. At each cycle,
the number of patients recovering from faltering growth in each age group is determined by a fixed
annual recovery rate determined by the number of years left before reaching the age threshold past
which patients could not develop faltering growth.

General age-related mortality (UK specific) has been adjusted and applied per cycle to all patients
included in the model. Disease-related mortality is only applied to severe health states (CKD3-4,
ESRD and kidney transplant) and after a hypokalaemia, Gl or musculoskeletal event. The same risk is
applied to children and adults. Patients experiencing a fracture or hypokalaemia event have an
additional, event-related risk of mortality 58.

Mortality estimates for a fracture event, hypokalaemia, CKD3-4, ESRD and transplant are from the
general population and not from dRTA specific cohort.

Table 82: Features of the economic analysis

Current appraisal

Factor Chosen values Justification

Time horizon 75 years (lifetime) dRTA is a chronic disease, however if metabolic
acidosis is controlled, there is no decrease in life
expectancy and renal failure is uncommon. As the
new intervention could affect mortality, a lifetime
horizon is considered appropriate to capture all the
differences in health benefits and costs between
the two technologies.
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Treatment waning | No The treatment effect is present as long as the
effect treatment is administered and stops when
discontinued (and off treatment)

Source of utilities Literature Health utilities were not collected during the trial
Source of costs Literature and National Cost Resources used were not collected during the trial
Collection

Intervention technology and comparators

The dRTA treatment aims at restoring physiological blood pH (blood bicarbonate levels greater than
or equal to 22 mM) and requires individual adjustment of the dose.

The comparator is represented by the standard treatment for dRTA, alkali therapy, as recommended
in the BMJ best practice patient guidelines. Paediatric patients are generally treated with higher
doses/kg because their bicarbonate needs are greater than adults. Currently, the standard treatment
for dRTA involves alkali agents, which are used to neutralise excess acid in the blood. Paediatric
patients are generally treated with higher doses/kg because their bicarbonate needs are greater than
adults. Potassium supplementation is required for patients with hypokalaemia 8.

Current SoC treatments are generally immediate release alkalising products, and their effect is short-
lived. Treatment is administered in several daily doses to compensate for short duration of action and
induces potential gastrointestinal (Gl) side effects due to a peak of alkali loading on the stomach,
which may encourage clinicians to prescribe a lower and less efficient dose to negate these side
effects. The consequence of this is the need to take the treatment at night; during school; during work;
with considerable impact on patients’ QoL with the outcome of poor compliance %°.

Several alkalising salts have been authorised in the EU for indications that may include partial
treatment of dRTA although none of them are indicated for the global treatment of dRTA. Some of
them may include partial treatment of dRTA (such as metabolic acidosis, hypokalaemia or
nephrolithiasis), but without any clinical evidence. Indeed, these authorised medications are used off
label in dRTA, and in children (except Alcaphor — Disodium Hydrogen Citrate) since there is usually
no data to support their efficacy in these populations. These include, among others sodium citrate and
sodium bicarbonate, each as single active substance or in different product combinations.

The range and percentage of alkali products used to define SoC treatment in the model is derived
from the B21CS trial and is illustrated in the Table 83.

Table 83: SoC therapies consumption based on B21CS trial

SoC breakdown Percentage | Source
of users
(n=37)
1 product 51.40%
potassium bicarbonate 8.10% B21CS CSR: Table 9 pg. 68
potassium citrate 21.70% B21CS CSR: Table 9 pg. 68
modified Shohl's solution 2.70% B21CS CSR: Table 9 pg. 68
sodium bicarbonate 18.90% B21CS CSR: Table 9 pg. 68
2 products 48.6%
potassium bicarbonate+ potassium citrate | 8.10% B21CS CSR: Table 9 pg. 68
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potassium bicarbonate+ sodium 13.50% B21CS CSR: Table 9 pg. 68
bicarbonate

potassium citrate+ sodium bicarbonate 24.30% B21CS CSR: Table 9 pg. 68

modified Shohl's solution + sodium 2.70% B21CS CSR: Table 9 pg. 68
bicarbonate

ADV7103 for the treatment of dRTA

The test product in this study is ADV7103 prolonged-release granules taken orally approximately

every 12 hours (prior to both the morning and evening meals/snacks/feedings) at a dose titrated to
achieve desired serum bicarbonate levels. An ADV7103 fixed-dose is 1/3 potassium citrate (green
granules, ADV7103-CK) and 2/3 potassium bicarbonate (white granules, ADV7103-BK) by weight.

ADV7103 offers a product with better gastrointestinal tolerance. It achieves stable metabolic control,
therefore potentially reducing the consequences of dRTA.

Dosages for ADV7103 treatment and SoC

All patients receiving treatment are assumed to receive the full dose as required by age and weight
with patients’ mean weight depending on age group and country. The following tables (Table 84 and
Table 85 illustrate the varying dosages provided to dRTA patients in both trial B21CS and B22CS.

Table 84: Treatment dosage based on B21CS trial

Mean age ADV7103 SoC Source

(dose mEqg/kg/day) (dose mEqg/kg/day)
3 6.11 5.27 CSR table 2.7.3-29
11 3.80 2.70 CSR table 2.7.3-29
17 2.79 2.20 CSR table 2.7.3-29
18 1.74 1.99 CSR table 2.7.3-29

Table 85: Treatment dosage based on B22CS trial

Mean age ADV7103
(dose mEq/kg/day)
3 4.806
11 3.413
17 2.606
18 2.260
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B.3.3 Clinical parameters and variables

The clinical data from the B21CS trial (up to 24 months) and B22CS trial (from 24 months up to 48
months) were used to derived transition probabilities in the model as shown in Table 86, Table 87 and
Table 88. As the number of patients past the 36 months’ time point was limited, the efficacy for
months 36-48 was considered the same as in the previous time interval (24-36 months). This
assumption was validated by key opinion leader in a modified Delphi panel. The modified Delphi
panel aimed at recruiting expert adult and paediatrician nephrologists and urologists from England,
Ireland, Scotland and Wales to validate the model input and assumptions. 23 invitations were sent,
and 11 experts participated.

Table 86: Initial Health State

Age group | Without Nephrocalcinosis | Nephrocalcinosis | Source/Justification
Nephrocalcinosis + Nephrolithiasis

Children 6.66% 86.67% 6.67% B21CS trial data

Adults 0.00% 85.71% 14.29% B21CS ftrial data

Table 87: Initial Disease control

Age group ADV7103 Source/Justification | SoC Source/Justification
Children 90.00% CSR table 2.7.3-21 43.00% CSR table 2.7.3-21
Adults 90.00% CSR table 2.7.3-21 43.00% CSR table 2.7.3-21

Table 88: Disease control and Recovery across treatment arms

ADV7103

Disease | 0-6 6-12 12-18 18-24 24-36 36-48 Source
control months | months | months | months | months | months

(%)

Children | 84.20% 100.00% | 92.00% 72.00% 80.00% 80.00% PLD up to 24

months, assume
the same disease
Adults 84.20% 100.00% | 92.00% 72.00% 80.00% 80.00% control values for

36 to 48 months

Disease
recovery

Children | 63.64% | 28.60% | 40.00% | 50.00% 67.00% 67.00% PLD up to 24
months, assume
the same disease
control values for
36 to 48 months

Adults 63.64% | 28.60% |40.00% |50.00% |67.00% |67.00%
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ADV7103

Disease | 0-6 6-12 12-18 18-24 24-36 36-48 Source
control months | months | months | months | months | months
(%)

SoC

Disease
control
(%)

Children | 45.00% | 53.00% | 49.00% | 42.00% |41.00% | 41.00% | Assumes same
relative efficacy of
ADV7103 versus
SoC across time

Adults 45.00% | 53.00% |49.00% |42.00% |41.00% |41.00%

Disease
recovery

Children | 10.00% | 10.00% | 10.00% | 10.00% | 10.00% | 10.00% | Assumes same
relative efficacy of

Adults 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% | ADV7103 versus
SoC across time

*PLD up to 48 months for disease control and disease recovery. Post 36 months, assumes the same
disease control or recovery as trial data was limited. Assumption validated with KOL

Disease progression is considered independent from treatment; following an initial response that is
treatment-based efficacy, the proportion of patients who are responders is determined by treatment
disease control and treatment disease recovery. There are two parameters (for children and for
adults) of treatment disease control (defined as the probability of patients in the responder health
state at the beginning of a cycle to remain in the responder state) with user definable threshold age.
Similarly, there are two parameters (for children and for adults) of treatment disease recovery (defined
as the probability of patients in the non-responder health state at the beginning of a cycle to transition
to the responder state) with user definable threshold age. Treatment disease control and treatment
disease recovery are derived from the PLD of the clinical trial at specific follow-up (6 months, 12
months, 18 months, 24 months, 36 months).

Data for all patients from the 24-month patient level data were used to estimate the values for
efficacy. As the number of patients in the B21CS trial were small, the efficacy for adults and children
has been assumed equivalent. The ratio of efficacy between ADV7103 and SoC at each cycle is the
same as the initial levels of efficacy observed after the first 5 days of treatment (for both children and
adults).

Patients in the non-controlled health state are assumed to discontinue treatment with a set probability
(discontinuation rate). During a modified Delphi panel (October 2020), key opinion leaders were
asked about typical treatment compliance to SoC for children and adults with dRTA. As no data
informing discontinuation rates in SoC for people with dRTA could be identified in literature,
discontinuation rates have been assumed from compliance. If a patient is not compliant to therapy this
was assumed to be an equivalent to discontinuation, i.e., the patients were no longer receiving
treatment that delivers metabolic control.
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Table 89: Treatment discontinuation for non-responders (1yr Probability at each cycle)

Age group Treatment arm

ADV7103 Source/ SoC Source/ justification

Justification

Children 0.00% B22CS CSR 39.00% KOL opinion

because this was Research October 2020
the extension trial
B21CS trial

period too short

Adults 3.30% B22CS CSR 45.00% KOL opinion

because this was Research October 2020
the extension trial
B21CS trial

period too short

KOL= Key opinion leader, SoC= Standard of Care

Transition between health states, probability of transitory events and mortality probabilities are
presented in Table 90, Table 91 and Table 92 below. There is reliance on clinical opinion for transitory
adverse events used in the model due to lack of information in the trial. Age-standardised mortality
rates for disease and event related mortality estimates have not been used in the model.

In the absence of data in the literature on the probability of CKD2 in dRTA patients, the model
integrated a solver using the prevalence of CKD2 and CKD3-4 in patients with dRTA at 11 years old. ’
The solver will determine the value of the transition probability to CKD2 that will result in a prevalence
of CKD2 of 31.8% and prevalence of CKD3-4 of 2.90% in the cohort of the SoC arm reaching the age
of 11 years old (mean age of the studied population of Lopez-Garcia [2019]). 7

There are 24 transition matrixes in the model reflecting differences in age groups (children and
adults), type of treatment (ADV1703 versus SoC), and time period (model cycle).

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -
ID9790

© Advicenne (2021) All rights reserved Page 142 of 177



Table 90: Transition probabilities used in the model — health state transitions

Health state transitions — Annual probabilities

Transition | Transition | Responders* | Source Non- Source Discontinuation* | Source
from to ADV7103 and responders* Patients not on
SoC ADV7103 and SoC any treatment
w/NC NC 12.56% Clinical opinion 25.13% Palazzo et 100.00% Clinical opinion
1/2x risk of non- al.™® 100% in 2 years
respondents
NC NC+NL 4.66% Clinical opinion 9.23% Lopez- 40.00% Clinical opinion
1/2x risk of non- Garcia et al.’
respondents
NC+NL NC 20.00% Clinical opinion 20.00% Clinical 20.00% Clinical opinion
opinion
NC CKD2 3.82% Clinical opinion SOLVER Lopez- 7.96% Clinical opinion
7.5% at 2 years 3.98% Garcia et al.” 2x risk of non-respondents
NC+NL CKD2 3.82% Clinical opinion SOLVER Lopez- 7.37% Clinical opinion
7.5% at 2 years 3.69% Garcia et al.” 2x risk of non-respondents
CKD2 CKD3-4 ) 3.00% Clinical 7.80% Clinical opinion
n/a [
opinion 2.6x risk of non-respondents
CKD3-4 ESRD ) 3.00% Clinical 7.80% Clinical opinion
n/a L
opinion 2.6x risk of non-respondents
ESRD Transplant n/a n/a 5.50% Sugrue et al.,20195°

Abbreviations: w/NC, without nephrocalcinosis; NC, nephrocalcinosis; NL, nephrolithiasis; CKD, chronic kidney disease; ESRD, end-stage renal disease

*1-year probabilities applied at each cycle.
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Table 91: Transitory events — annual probabilities

Transitory event transitions — Annual probabilities

Transitory Event | Non-responders | Source Discontinuation | Source
ADV7103 and SoC Patients not on
any treatment
Hypokalaemia 9.39% Clinical opinion 72.00% Clinical opinion
FTT 12.91% Palazzo et al'® 12.91% Clinical opinion
Same risk as
non-responders
FTT recovery 10.00% Assumption 10.00% Clinical opinion
Same risk as
non-responders
Fracture 0.17% Zhang et al."® 0.34% Clinical opinion
2x risk of non-
responders
Osteomalacia 40.00% Clinical opinion 80.00% Clinical opinion
2x risk of non-
responders
Bone deformities | 8.09% Jha et al.?” 16.17% Clinical opinion
2x risk of non-
responders

Abbreviations: FTT, failure to thrive

Transitory events are applied to patients with the following health states: Without Nephrocalcinosis,
Nephrocalcinosis, Nephrolithiasis, CKD2, CKD3-4, and ESRD.

Table 92: Mortality — annual probabilities

Disease and Event related mortality — Annual probabilities

Health state Annual probability Source

CKD3-4 13.83% Ayav et al &

ESRD 17.70% Sugrue et al 2019%°
Transplant 5.30% Sugrue et al 201950
Hypokalaemia:

No CKD; 0.67% Collins et al.5?
CKD; 2.28% Collins et al. 2
ESRD; 5.82% Ohnishi et al. 83
Fracture 3.54% Centre et al. &

Abbreviations: CKD, chronic kidney disease; ESRD, end-stage renal disease

*1-year probabilities applied at each cycle.
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B.3.4 Measurement and valuation of health effects

Health-related quality of life studies

A systematic literature review was conducted to summarise the key published data on dRTA and any
comorbidities with the objective to inform the health economic modelling. In cases where dRTA
specific results were lacking the search was broadened for the co-morbidity to find generic utility/
disutility values. The results and methodology of the SLR can be found in Appendix D.

HRQoL data used in the cost-effectiveness analysis

Patients with dRTA have a poor HRQoL and are often burdened with significant complications from
the disorder. It is well established that dRTA can significantly impact HRQoL if left untreated, leading
to fatigue, muscle weakness, growth failure, osteomalacia, rickets and even renal insufficiency.'®
However, published material specifically on dRTA and HRQoL is very limited.

Utility is a generic measure of health, ranging from 0 (health state equivalent to death) to 1 (full
health). dRTA associated health states are deemed to have detrimental effects on HRQoL. Health
utility values were obtained from a targeted literature search. Due to a lack of directly relevant data,
utility loss values were derived from varying literature sources.

Table 93: Health state utility values for cost-effectiveness analysis

Health states Utility/year | Standard Distribution | Source
Error

w/NC 0.856 0.171 Beta Szende et al 2004 ¢ (Taken from EQ-
5D general population value set,
assumed responders will have same
utility value as general population)

NC+NL 0.830 0.166 Beta Polotti et al, 20206¢

NC 0.850 0.170 Beta assumed as CKD2

CKD2 0.850 0.170 Beta Jesky et al, 20165 (EQ-5D index
score)

CKD3-4 0.770 0.154 Beta Jesky et al, 2016%" (average stage 3b/
4)

ESRD 0.530 0.106 Beta Neri et al 201258 (Assumed the same
as CKD5)

Transplant first | 0.830 0.166 Beta Li et al 2017°

year

Transplant 0.700 0.140 Beta Wyld et al 20127° cites Laupacis et al.

subsequent 1996 "' (Post-transplant utility 13-24m)

years

Abbreviations: w/NC, without nephrocalcinosis; NC, nephrocalcinosis; NL, nephrolithiasis; CKD,
chronic kidney disease; ESRD, end-stage renal disease

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -
ID9790

© Advicenne (2021) All rights reserved Page 145 of 177



Each transitory adverse event is associated with detrimental effects on patient HRQoL. Table 94
displays the utility decrement for each adverse event. Similar to the utility values above, the disutility
values were derived from the literature. Where specific values could not be obtained from the
literature, suitable proxy values were used based on similarities between the diseases.

Clinical opinion suggested that long bone and rib fracture were the most common types of fracture for
dRTA patients. However, no robust utility data could be identified. As such, a conservative approach
was adopted, and a disutility associated with post-hip fracture in year 1 was applied in the model.

Table 94: Health disutility associated with transitory events

Transitory Disutility/event | Standard Distribution | Source

events Error

Osteomalacia | 0.170 0.034 Gamma Schousboe et al 200772 cites

and fracture Borgstréom et al 2007 (post-hip fracture
in year 1)

Faltering 0.130 0.026 Gamma NICE guideline on Faltering Growth:

growth recognition and management of
faltering growth in children [NG75] 73

Bone 0.352 0.070 Gamma Yanes et al 201974

deformities

Gl event 0.001 0.0002 Gamma de Groot et al, 20187
Using renal carcinoma as a proxy as
this relates to detriments in kidney
function.
Average of disutilities for diarrhoea,
constipation, nausea and vomiting

Hypokalaemia | 0.050 0.010 Gamma Palaka et a 20197%, utility decrement
assumed the same as Hyperkalaemia
calculated using utility difference
between those with and without HK.

Loss of QoL 0.180 0.036 Beta Ahlstrém et al, 200577. The proxy used

in Acquired was the mean QoL decrement from

dRTA patients with acute renal failure.

Difference in utility values between
general and study population.
Assumed detriment will be the same.

HRQoL assumptions

o HRQoL for any health state and adverse event has not been age-adjusted across time.

¢ No adjustment has been made between the health state utility values for responders, non-
responders, and discontinued patients. For example, patients in the CKD2 health state will
have a utility score of 0.850 with no adjustment for treatment response status.

o HRQoL associated with the kidney transplant health state are different for patients entering
(cycle of transplant occurrence) or remaining in health state (post-transplant)

e HRQoL of adult patients incurs fixed decrement associated to underlying condition because
they are assumed to have acquired dRTA. Acquired forms of the disease are usually
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associated with autoimmune diseases, such as Sjégren’s syndrome, systemic lupus
erythematosus or autoimmune chronic liver disease.

B.3.5 Cost and healthcare resource use identification,

measurement and valuation

Resource identification, measurement and valuation studies

Costs were calculated from the National Health service perspective (NHS) UK and PSS perspective.
The cost components consisted of treatment costs, and disease management costs. A discount rate
of 3.5% per annum has been applied to all costs as per NICE guidelines 8.

As no health care resource use data was recorded in the trials, and given the paucity of data in
published literature, key opinion leaders’ input was used to estimate values for health care resource
use.”8 The majority of costs were based on the National Cost Collection 2019/20. Other cost
sources included the British National Formulary (BNF) for drug acquisition costs, and NICE guidance
for health state or adverse event costs. Detailed unit costs are presented in Table 95.

Costs assumptions

e Costs associated with the kidney transplant health state are different for patients entering
(cycle of transplant occurrence) or remaining in health state (maintenance)

e No drug wastage is considered for SoC as it includes different medications

o Drug wastage is only considered for ADV7103; it is taken into account in the calculation of the
mEq per day, rounding-up the total number of packets needed (of either 8 or 24 mEq).

Intervention and comparators’ costs and resource use

The intervention and comparator’s costs are based on milliequivalent (mEq) as dosage is adjusted
based on patient’s weight. The drugs’ acquisition costs per mEq are shown in the Table 95 below.

As both the intervention and SoC are oral drugs, there are no costs associated with treatment
administration. Flexibility to add treatment administration costs has been built into the model.

Given that there is no existing recommended guidance on SoC, the cost for a mEq of SoC in the
model was calculated based on a weighted average between the costs of each drug and the
proportion of patients being administered (see Table 95 and Table 81). Unit drug costs were taken
from the BNF and used to estimate a costs per mEq. Where two products were used, an average cost
was calculated between the two components.

Table 95: SoC unit costs

SoC Unit Source
breakdown cost/mEq
(£)
1 potassium BNF Sodium Alginate with Potassium Bicarbonate,
product | bicarbonate £0.0384 Acidex Advance Oral Suspension, Accessed November
2021

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -
ID9790

© Advicenne (2021) All rights reserved Page 147 of 177




bicarbonate

SoC Unit Source
breakdown cost/mEq
(£)
potassium BNF Citric Acid With Potassium Citrate, Potassium
citrate £0.0023 Citrate Mixture Oral Solution, Accessed November
2021

modified BNF Sodium Citrate, Sodium citrate 0.3M Oral Solution,
Shohl's £0.0775 Accessed November 2021, calculated here as average
solution of potassium citrate and sodium citrate
sodium £0.3980 BNF Sodium Bicarbonate, S-Bicarb 420mg/5ml
bicarbonate ’ (1mmol/ml) Oral Solution, Accessed November 2021

2 potassium

products | bicarbonate+ Average unit cost of potassium bicarbonate and

X £0.0204 4 .
potassium potassium citrate
citrate
potassium
bicarbonate+ Average unit cost of potassium bicarbonate and sodium
. £0.2182 .
sodium bicarbonate
bicarbonate
potassium
citrate+ Average unit cost of potassium citrate and sodium
. £0.2002 .

sodium bicarbonate
bicarbonate
modified
Shohl's BNF Sodium Citrate, Sodium citrate 0.3M Oral Solution,
solution + £0.0775 Accessed November 2021, calculated here as average
sodium of potassium citrate and sodium citrate

Table 96: Drug acquisition costs

Treatment Unit cost / mEq
ADV7103 0.2500
ADV7103 PAS price (TGN ]
Average SoC 0.1628

Health state unit costs and resource use

The resources used and the number of units per health state have been validated by clinicians in a
modified Delphi panel (October 2020). Where available costs were derived from the 2019/2020
National Cost Collection and from relevant literature. Costs captured in literature were uplifted to
2019/2020 prices using the NHS cost inflation index (NHSCII). Annual percentage increases for the
HSHC and NHSCII pay and price index values for years from 2009/2010 to 2019/2020 are reported in
the most recent Personal Social Services Research Unit (PSSRU) unit costs of health and social care

(2019/2020) report &',

Table 97and Table 98 summarise the annual costs associated with each health state included in the
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model. Patients under the discontinued treatment status are assumed to incur the same health state
costs as for non-responder patients.

Table 97: Responder status costs

Inflated using

Response Resource use | Unit costs Sub-total Source Description/
states (Unitslyears) | (£) (£) Comments
Responders
Doctor/visit 2.00 £180.77 £361.54 2019/20 National | WFO02A, Nephrology
Cost Collection Multiprofessional Non-
Admitted Face-to-Face
Attendance, Follow-up
Blood test 2.00 £6.94 £13.87 NICE guideline Full blood count test
gzppendices 2015 | 2015 price: £6.42
Inflated using
NHSCII
Urine test 2.00 £4.41 £8.81 NICE guideline Urine test (using
appendices 2015 | urinalysis analyser)
Inflated using 2015 price: £4.08
NHSCII
Radiography 1.00 £106.42 £106.42 2019/20 National | Diagnostic imaging code
(CT scan) Cost Collection RD23Z+RD24Z
Computerised
Tomography Scan of
Two Areas, with or
without Contrast
(Outpatient weighted
average)
DEXA scan 0.10 £66.34 £6.63 2019/20 National | Diagnostic imaging
Cost Collection Code: RD50Z: Imaging:
DEXA scan (Outpatient
weighted average)
Ultrasound 0.50 £32.50 £16.25 2019/20 National | Diagnostic imaging
Cost Collection code: RD40Z & RD41Z
Ultrasound Scan with
duration of less than 20
minutes, with or without
Contrast (Outpatient
weighted average)
Total (cost per £513.53
year)
Non-Responders
Doctor/visit 4.00 £180.77 £723.08 2019/20 National | WF02A, Nephrology
Cost Collection Multiprofessional Non-
Admitted Face-to-Face
Attendance, Follow-up
Blood test 4.00 £6.94 £27.74 NICE guideline Full blood count test
appendices 2015 | 2015 price: £6.42
Inflated using
NHSCII
Urine test 4.00 £4.41 £17.63 NICE guideline Urine test (using
appendices 2015 | urinalysis analyser)

2015 price: £4.08
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NHSCII
Radiography 2.00 £106.42 £212.85 2019/20 National | Diagnostic imaging code
(CT scan) Cost Collection RD23Z+RD24Z
Computerised
Tomography Scan of
Two Areas, with or
without Contrast
(Outpatient weighted
average)
DEXA scan 0.50 £66.34 £33.17 2019/20 National | Diagnostic imaging
Cost Collection Code: RD50Z: Imaging:
DEXA scan (Outpatient
weighted average)
Ultrasound 1.00 £32.50 £32.50 2019/20 National | Diagnostic imaging
Cost Collection code: RD40Z & RD41Z
Ultrasound Scan with
duration of less than 20
minutes, with or without
Contrast (Outpatient
weighted average)
Urine infection | 0.50 £2.70 £1.35 Cephalosprins Assumed to be
treatment Cefalexin 250mg | €xamined during
(adults) BNF, Accessed doctors’ visit (using urine
November 21 test)
Total (cost per £1,048.32
year)

*The resource utilisation listed above was validated by a panel of nephrologists and urologists

Table 98: Health state costs

Inflated using NHSCII

Health states Cost per year (£) Source Description/ Comments
Nephrolithiasis £6,240.93 2019/20 National Cost | LB75A & B: Percutaneous
Collection Nephrolithotomy with CC
Score 0-1 & 2 (weighted
average)
Nephrocalcinosis £1,211.41 Kent et al & Mean hospital cost per
Inflated using NHSCII | Person-year of follow-up
2010 cost: £1,055
CKD2 £1,211.41 Kent et al 8 Mean hospital cost per
Inflated using NHSCII | Person-year of follow-up
2010 cost: £1,055
CKD3-4 £4.241.65 Kent et al & Mean hospital cost per
Inflated using NHSCII | Person-year of follow-up
2010 cost: £3,694
ESRD £32,360.40 NICE NG107 8 NG107 renal replacement

therapy and conservative
management
2016 cost: £30,591
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Transplant first £14,631.12 2019/20 National Cost | Weighted average of codes
year Collection LAO1A, LAO1B, LAO2A,
LAO2B, LAO3A, LA0O3B

Plus weighted average of
codes LA11Z, LA12A, LA12B

Plus weighted average of
codes LA13A, LA13B, LA14Z

Transplant £5,913.50 NHS Blood and Immuno-suppression
subsequent years Transplant fact sheet required by a patient with a
7 (2009) transplant

Inflated using NHSCII

Total health state costs are computed by summing the cost associated with the responder status (i.e.
responder, non-responder or discontinued), the cost associated with the health state (i.e. NC, NC+NL,
CKD2 etc.) and the additional cost of any transitory events occurring during the cycle.

The annual health state costs used in the model, and reported by Kent et al., reflect hospital care
costs including inpatient admissions, day cases and some outpatient attendances . To reflect the
additional care costs associated with CKD, costs including doctor visits was assigned to the
responder status. No additional cost is incurred for patients without-nephrocalcinosis.

The costs associated with kidney transplantation include the initial cost of the transplant procedure
and subsequent first year cost, and ongoing maintenance costs applied to years post-transplant. The
failure of kidney transplant procedure is not modelled. Costs for the first year of transplant have been
obtained from the National Cost Collection 2019/2020, and costs for the post-transplant state have
been obtained from the NHS Blood and Transplant fact sheet (2009) and inflated using the NHSCII
index.

Adverse reaction unit costs and resource use
Costs related to the management of transient events are presented in Table 99. The costs of an

osteomalacia/fracture, FFT or bone deformity event are applied as a cost per year. The costs of a Gl
or hypokalaemia event are applied per cycle.

Table 99: Transitory event costs

Transitory events Cost per year (£) Source Description/Comments
Osteomalacia/fracture £2,125.56 2019/20 National | Weighted average of
Cost Collection Pathological Fractures

HD39D, HD39E, HD39F,
HE39G, HD39H

Faltering growth £2,089.39 2019/20 National | Weighted average of

Cost Collection Paediatric Faltering Growth
(Failure to Thrive) with CC
Score 0, 1 & 2+

Company evidence submission template for ADV7103 for treatment of distal Renal Tubular Acidosis -
ID9790

© Advicenne (2021) All rights reserved Page 151 of 177



PX30A, PX30B, PX30C

Bone deformities £3,182.68 Zipitis et al, 2006 | Cost of treating Vitamin D
Inflated using deficiency
NHSCII 2006 cost: £2,500
Cost per event (£)
Gl event £148.12 2019/20 National | WFO01A Non-admitted face-
Cost Collection to face attendance, follow-

up, Gastroenterology

Hypokalaemia £1,329.93 2019/20 National | Weighted average of Fluid
Cost Collection or Electrolyte Disorders,
with and without
interventions

KCO05G, KC05H, KCO05J,
KCO5K, KC05L, KCO5M,
KCO5N

Miscellaneous unit costs and resource use

No miscellaneous resource used were included in the analysis.
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B.3.6 Summary of base-case analysis inputs and assumptions

Summary of base-case analysis inputs

The mean values used in the base-case are presented in the table below (Table 100)

Table 100: Summary of variables applied in the economic model

Variable

Value

Measurement of uncertainty and
distribution: standard error (distribution)

Reference to section in
submission

Population composition

8.8% (1-3 years old age group)
23.5% (4-11 years old)

17.6% (12-17 years old)

50% (>18 years old)

B.3.2  Economic
Analysis — patient
population

32 (8 years old)
59.70 (15 years old)
70.80 (25 years old)

Mean Age 2 years old (1-3 years old) B.3.2  Economic
8 years old (4-11 years old) Analysis — patient
15 years old (12-17 years old) population
25 years old (>18 years old)

Mean Weight 12.78 (2 years old) B.3.2  Economic

Analysis — patient
population

Adult age threshold (years) 18 Normal B.3.2  Economic
SE+-20% AnaI)IISF, — patient
population
Failure to thrive age limit (years) | 15 B.3.2  Economic
Normal Analysis — patient
SE+-20% population
Discount rate for costs and 3.5% B.3.5 Costand
outcomes healthcare resource use
identification,
measurement and
valuation
Initial Health State (%)
w/NC B.3.3  Clinical
Children 6.66% parameters and variables
Adults 0.00% Dirichlet
Assumed SE+-20%
NC
Children 86.67%
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Adults 85.71%

NC+NL

Children 6.67%

Adults 14.29%

CKD2

Children 0.00%

Adults 0.00%

Disease Control - Initial Efficacy (%)

ADV7103 B.3.3  Clinical

Children 90% parameters and variables
Adults 90% Dirichlet

SoC Assumed SE+-20%

Children 43%

Adults 43%

Disease Control 0 to 6 month (%)

ADV7103 B.3.3  Clinical

Children 84.20% parameters and variables
Adults 84.20% Dirichlet

SoC Assumed SE+-20%

Children 45.00%

Adults 50.00%

Disease Recovery 0 to 6 month (%)

ADV7103 B.3.3  Clinical

Children 63.64% parameters and variables
Adults 63.64% Dirichlet

SoC Assumed SE+-20%

Children 10.00%

Adults 10.00%

Disease Control 6 to 12 month (%)

ADV7103 B.3.3  Clinical

Children 100% parameters and variables
Adults 100% Dirichlet

SoC Assumed SE+-20%

Children 53.00%

Adults 59.00%

Disease Recovery 6 to 12 month (%)
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ADV7103 B.3.3  Clinical

Children 28.60% parameters and variables
Adults 28.60% Dirichlet

SoC Assumed SE+-20%

Children 10.00%

Adults 10.00%

Disease Control 12 to 18 month (%)

ADV7103 B.3.3  Clinical

Children 92.00% parameters and variables
Adults 92.00% Dirichlet

SoC Assumed SE+-20%

Children 49.00%

Adults 54.00%

Disease Recovery 12 to 18 month (%)

ADV7103 B.3.3  Clinical

Children 40.00% parameters and variables
Adults 40.00% Dirichlet

SoC Assumed SE+-20%

Children 10.00%

Adults 10.00%

Disease Control 18 to 24 month (%)

ADV7103 B.3.3  Clinical

Children 72.00% parameters and variables
Adults 72.00% Dirichlet

SoC Assumed SE+-20%

Children 42.00%

Adults 42.00%

Disease Recovery 18 to 24 month (%)

ADV7103 B.3.3  Clinical

Children 50.00% parameters and variables
Adults 50.00% Dirichlet

SoC Assumed SE+-20%

Children 10.00%

Adults 10.00%

Disease Control 24 to 36 month (%)

ADV7103 Dirichlet B.3.3  Clinical

Children 80.00% Assumed SE+-20% parameters and variables
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Adults 80.00%

SoC

Children 41.00%

Adults 41.00%

Disease Recovery 24 to 36 month (%)

ADV7103 B.3.3  Clinical

Children 67.00% parameters and variables
Adults 67.00% Dirichlet

SoC Assumed SE+-20%

Children 10.00%

Adults 10.00%

Disease Control 36 to 48 month (%

ADV7103 B.3.3  Clinical

Children 80.00% parameters and variables
Adults 80.00% Dirichlet

SoC Assumed SE+-20%

Children 41.00%

Adults 41.00%

Disease Recovery 36 to 48 month (%)

ADV7103 B.3.3  Clinical

Children 67.00% parameters and variables
Adults 67.00% Dirichlet

SoC Assumed SE+-20%

Children 10.00%

Adults 10.00%

Treatment Discontinuation for non-responders (1 year probability)

ADV7103 B.3.3  Clinical

Children 0.00% parameters and variables
Adults 3.30% Dirichlet

SoC Assumed SE+-20%

Children 39.00%

Adults 45.00%

Treatment after discontinuation

ADV7103

Average SoC 50.00% AD\SZr:C%?e?nIy

No treatment 50.00% Assumed SE+-20%
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SoC

Average SoC 0.00%

No treatment 100.00%

Discontinuation of CKD3b or CKD4 (% amongst CKD3-4)

ADV7103 20.00% Dirichlet

SoC 20.00% Assumed SE+-20%

Gl (events/dose [mEq]) rate

ADV7103 0.0000021 Gamma B.3.3  Clinical

SoC 0.0000028 Assumed SE+-20% parameters and variables

Health State transitions 1 year probability

From To Responders | Non-responders Discontinuation | Measurement of uncertainty and Reference to section in
distribution: standard error (distribution) submission

w/NC NC 12.56% 25.13% 100.00% B.3.3  Clinical

NC NC+NL 4.66% 9.23% 40.00% parameters and variables

NC+NL NC 20.00% 20.00% 20.00%

NC CKD2 3.82% SOLVER 7.96% Dirichlet

NC+NL CKD2 3.82% SOLVER 7.37% Assumed SE+-20%

CKD2 CKD3-4 n/a 3.00% 7.80%

CKD3-4 ESRD n/a 3.00% 7.80%

ESRD Transplant n/a n/a 5.50%

Transitory events 1-year Non-Responders Discontinuation Measurement of uncertainty and Reference to section in

probability distribution: standard error (distribution) submission

Hypokalaemia 9.39% 72.00% B.3.3  Clinical

Failure to thrive 12.91% 12.91% parameters and variables

Failure to thrive recovery 10.00% 10.00% Gamma

Fracture 0.17% 0.34% Assumed SE+-20%

Osteomalacia 40.00% 80.00%

Bone deformities 8.09% 16.17%

Disease and Event related Mortality 1-year probability

Measurement of uncertainty and

Reference to section in

distribution: standard error (distribution) submission

CKD3-4 13.83% B.3.3  Clinical
ESRD 17.70% parameters and variables
Transplant 5.30%
Hypokalaemia Gamma

No CKD 0.67% Assumed SE+-20%

CKD 2.28%

ESRD 5.82%
Fracture 3.54%
Treatment costs (unit Cost Measurement of uncertainty and Reference to section in
cost/mEq) distribution: standard error (distribution) submission
ADV7103 Gamma B.3.5 Costand
Acquisition £0.2500 Assumed SE+-20% healthcare resource use
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identification,

Average SoC *not varied in PSA measurement and
Acquisition £0.1628 valuation
Management costs (per year)

Health states B.3.5 Costand
Responders £513.53 healthcare resource use
Non-responders £1,048.32 identification,
Nephrolithiasis £6,240.93 measurement and
Nephrocalcinosis £1,211.41 valuation
CKD2 £1,211.41
CKD3-4 £4,241.65
ESRD £32,360.40 Gamma
Transplant (first year) £14,631.12 Assumed SE+-20%

Transplant (subsequent years) | £5,913.50

Transitory event
Osteomalacial/fracture £2,125.56
Failure to thrive £2,089.39
Bone deformities £3,182.68
Gl event £148.12
Hypokalaemia £1,329.93

HRQoL (per year) Utility Measurement of uncertainty and Reference to section in

distribution: standard error (distribution) submission

w/NC 0.856 B.3.5 Measurement

NC+NL 0.830 and valuation of health

NC 0.850 effects

CKD2 0.850

CKD3-4 0.770 Beta

ESRD 0.530 Assumed SE+-20%

Transplant first year 0.830

Transplant subsequent years 0.700

HRQoL decrement

Transitory Events B.3.5 Measurement

Disutility/year and valuation of health
Osteomalacia/fracture 0.170 effects
Failure to thrive 0.130 Gamma
Bong deformities 0.352 Assumed SE+-20%

Disutility/event
Gl event 0.001
Hypokalaemia 0.050

Loss of QoL in Acquired dRTA 0.180

Abbreviations: CKD, chronic kidney disease; ESRD, end-stage renal disease, Gl, gastrointestinal
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Key model assumptions

o Patients are stratified based on the age at the start of the model into 4 age groups (1 to 3
years old, 4 to 11 years old, 12 to 17 years old and over 18 years old).

e All patients in age groups 1to 3 (1 to 3 years old, 4 to 11 years old and 12 to 17 years old
respectively at the start of the model) are assumed to be affected by primary dRTA.

o All patients starting in age group 4 (over 18 years old at the start of the model) are assumed
to be affected by acquired dRTA.

e Patients can enter the model without Nephrocalcinosis, with Nephrocalcinosis, or with
Nephrocalcinosis+Nephrolithiasis.

e No transition allowed from patients Without Nephrocalcinosis to CKD2. Only patients with
Nephrocalcinosis or Nephrocalcinosis + Nephrolithiasis are at risk of progressing to CKD2.

¢ No transition allowed from Nephrocalcinosis or Nephrocalcinosis + Nephrolithiasis to CKD3-4
or ESRD as these patients must first experience CKD2

o All age groups progress independently, and in each age group, patients have same age and
weight, and these are updated at any cycle.

o The response rate (% of disease controlled) is treatment dependent but is assumed to be the
same for the patients without Nephrocalcinosis, with Nephrocalcinosis, and
Nephrocalcinosis+Nephrolithiasis

o Patients receiving ADV7103 have to stop treatment when eGFR levels equal, or fall below, 44
ml/min/1.73m?. Thus, the patients in the non-responder (disease-uncontrolled) group reaching
the stages CKD3b-4 (defined as a fixed proportion among the health state CKD3-4) will
discontinue treatment, and patients on ESRD will automatically stop treatment

o Disease-related mortality is only applied to severe health states (CKD3-4, ESRD and kidney
transplant) and after a hypokalaemia or musculoskeletal event. The same risk is applied to
children and adults.

¢ No adjustment has been made between the health state utility values for responders, non-
responders, and discontinued patients. For example, patients in the CKD2 health state will
have a utility score of 0.850 with no adjustment for treatment response status.

e Age specific background mortality is included in the model and applied equally across all
health states.

e Age-standardised mortality rates for disease and event related mortality estimates have not
been used in the model.

¢ No age-related HRQoL adjustment is made in the model.
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B.3.7 Base-case results

The deterministic base case cost-effectiveness analysis results of ADV7103 compared with SoC over
a lifetime horizon are summarised in Table 101 (list price) and Table 102 (PAS price).

Treatment with ADV7103 compared with SoC was associated with increased life years (7.95 per
patient) and increased QALYs (9.44 per patient) at an incremental cost of £206,104 per patient at list

price and |l per patient at PAS price.

Treatment with ADV7103 is cost-effective compared with SoC at a willingness-to-pay threshold of
£30,000/QALY at list price with an ICER of £21,828, and at a willingness-to-pay threshold of
£20,000/QALY at PAS price with an ICER of | .

The incremental QALYs were driven by an increase in life years and longer duration spent without
CKD, and in earlier stages of CKD. The Markov traces, displaying the distribution of patients across
health states and responder status are presented in Appendix J.

Table 103 and Table 104 provide a summary of the disaggregated costs associated with ADV7103
and SoC. The additional costs associated with ADV7103, and main driver of the difference in costs,
were due to the higher acquisition costs compared with SoC treatment. Treatment with ADV7103 was
associated with a reduction in total management costs as a result of fewer adverse events, and fewer
ESRD and transplant patients.

Table 101: Base case deterministic results — list price

Technologies | Total costs | Total | Total Incremental. | Incremental | Incremental | ICER Incremental
(£) LYG | QALYs | costs (£) LYG QALYs versus ICER

baseline (E/QALY)
(E/QALY)

SoC £164,593.34 | 17.04 | 8.43

ADV7103 £370,697.65 | 24.99 | 17.87 £206,104.31 | 7.95 9.44 £21,827.49 | £21,827.49

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life

years

Table 102: Base case deterministic results — PAS price

Technologies | Total costs | Total | Total Incremental. | Incremental | Incremental | ICER Incremental
(£) LYG | QALYs | costs (£) LYG QALYs versus ICER
baseline (E/QALY)
(E/QALY)
SoC £164,593.34 | 17.04 | 8.43
ADV7103 I B N I I I

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years
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Table 103: Base case disaggregated costs (per person) — list price

Per person costs ADV7103 SoC Incremental
Total cost £370,698.65 £164,593.34 £206,104.31
Treatment costs £291,713.20 £20,814.72 £270,898.47
Management costs £78,984.45 £143,778.62 -£64,794.16

w/NC, NC, NC+NL costs £47,279.49 £52,448.90 -£5,169.41

CKD costs £17,518.48 £18,701.62 -£1,183.14

ESRD costs £1,036.91 £11,852.85 -£10,815.94
Transplant costs £237.65 £3,109.98 -£2,872.33
Musculoskeletal costs £11,222.01 £43,463.73 -£32,241.73

Other costs (Gl/hypokalaemia) £1,689.92 £14,201.53 -£12,511.61
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Table 104: Base case disaggregated costs (per person) - PAS price

Per person costs (PAS price) ADV7103 SoC Incremental
Total cost [ £164,593.34 [
Treatment costs ] £20,814.72 ]
Management costs £78,984.45 £143,778.62 -£64,794.16

w/NC, NC, NC+NL costs £47,279.49 £52,448.90 -£5,169.41

CKD costs £17,518.48 £18,701.62 -£1,183.14

ESRD costs £1,036.91 £11,852.85 -£10,815.94
Transplant costs £237.65 £3,109.98 -£2,872.33
Musculoskeletal costs £11,222.01 £43,463.73 -£32,241.73

Other costs (Gl/hypokalaemia) £1,689.92 £14,201.53 -£12,511.61
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B.3.8  Sensitivity analyses

Probabilistic sensitivity analysis

A probabilistic sensitivity analysis (PSA) was performed to explore the effect of uncertainty associated
with all model inputs. PSA results for 1,000 iterations are presented in Table 105(list price) and Table
106 (PAS price). The mean incremental costs and QALY's of ADV7103 compared with SoC were
calculated to estimate the probabilistic ICER.

The probabilistic results were highly comparable with the deterministic results. Using the list price, the
incremental per patient QALY's and costs in the probabilistic analysis results were 9.35 QALYs and
£203,652, compared to 9.44 QALYs and £206,104 in the deterministic analysis results. Using the
PAS price, the incremental per patient QALY's and costs in the probabilistic analysis results were 9.33
QALYs and £111,438, compared to 9.44 QALYs and £115,889 in the deterministic analysis results.

The ICER in the probabilistic analysis remained cost effective at list price with an ICER of £21,787.59,
and at PAS price with an ICER of £11,943.31. The probabilities of cost-effectiveness at willingness-to-

pay threshold of £30,000/QALY were 85.5% at list price, and 98.4% at PAS price. The PSA
scatterplots and cost-effectiveness acceptability curves are shown in Figures 20-23.

Table 105: Base case probabilistic results — list price

Technologies | Total Total | Total Incremental. | Incremental | Incremental | ICER Incremental
costs (£) LYG | QALYs | costs (£) LYG QALYs versus ICER

baseline (E/QALY)
(E/QALY)

SoC

ADV7103 £203,652.18 9.35 £21,787.59 | £21,787.59

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life

years

Table 106: Base case probabilistic results — PAS price

Technologies | Total Total | Total Incremental. | Incremental | Incremental | ICER Incremental
costs (£) | LYG | QALYs | costs (£) LYG QALYs versus ICER

baseline (E/QALY)
(E/QALY)

SoC

ADV7103 I I 0

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life

years
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Figure 20: Cost-effectiveness plane from PSA (1,000 simulations) - list price
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Figure 21: Cost-effectiveness acceptability curve from PSA (1,000 simulations) - list price
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Figure 22: Cost-effectiveness plane from PSA (1,000 simulations) — PAS price

Figure 23: Cost-effectiveness acceptability curve from PSA (1,000 simulations) — PAS price

Deterministic sensitivity analysis

Deterministic sensitivity analyses (DSA) were performed to explore the effect of uncertainty
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associated with varying individual model inputs. All model inputs were varied by 10%, except discount
rates (lower = 1.5%, higher = 5%), and the model time horizon (lower = 40 years, higher = lifetime).
The top 20 inputs with the greatest impact on the ICERs are presented in descending order as a
tornado plot in Figure 24 (list price) and Figure 25 (PAS price).

In the DSA, a reduction in the discount rate of costs had the largest impact on increasing the ICER
(by 15,532/QALY gained for the list price, and by JlIQALY gained for the PAS price), whereas a
reduction in the discount rate of outcomes had the largest impact on decreasing the ICER (by -
£9,700/QALY gained for the list price, and by [l QALY gained for the PAS price). These results
can be explained by the increase in life years and longer duration spent without CKD, and in earlier
stages of CKD for patients treated with ADV7103. For example, after 25 years in the model, there are
approximately 957 patients alive in the ADV7103 treatment arm, compared with 510 in the SoC arm.
By lowering the discount rate, the incremental cost of treating patients with ADV7103 compared with
SoC increases. By comparison, lowering the discount rate for outcomes decreases the ICER as the
longer-term ESRD and transplant costs that are more prevalent in the SoC arm, are increased.

For the list price, ADV7103 is no longer cost-effective when compared with SoC at a WTP threshold
of £30,000/QALY when the lower bound discount rate for costs, or the upper bound discount rate for
outcomes is used in the model. For the PAS price, ADV7103 is no longer cost-effective when
compared with SoC at a WTP threshold of £20,000/QALY but remains cost-effective ata WTP
threshold of £30,000/QALY when the lower bound discount rate for costs is used in the model.

Figure 24: Tornado plot of DSA (top 20) — list price

® Lower bound B Upper bound
£10,000 £15,000 £20,000 £25,000 £20,000 £35,000
Discount Rates - costs e1s.840 [ R — o750
Discount Rates - outcomes  £12.127 [ D ::1.a28
Treament costs (unit costmEq) Sibnayal® c1a745 [N ::: o0
Average weight of adults (kg) c1a651 [N £23407
HRQoL Nephrocalcinosis £20.451 [ 23402

HRQol CKD2 £21,073 [N £22538

Disease Control (%) =38 months adults Sibnayal® e21,006 [ £22.457

Discontinuation prob osteoporosis £21,174 [ £22502

Non-responders prob osteoporosis £21,263 [ £22.407

Time Horizon B £22854
HRQoL Nephralithiasis £21,468 [ £22.199
QoL decrement Osteoporosis - fracture £21474 ll £22,193
FTT age limit (years) £21,456 [ £22.204
Discontinuation preb Hypokalemia £21,583 [} £22.080
Discontinuation prob bone deformities £21584 I £22075
Disease Control (%) =36 months children Sibnayal® £21,580 || £22.044
HRQol CKD3-4 £21,609 I £22.051
Treament costs (unit cost/mEq) average SoC £21,614 [ 22,041
Non-responders prob bone deformities e21817 [J) £22038
Management cost (per year) Osteoporosis - fracture e21622 ] £22033

Figure 25: Tornado plot of DSA (top 20) — PAS price
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Scenario analysis

A range of scenario analyses were conducted to test the robustness of the model to alternative model
inputs and assumptions. The details of the undertaken scenario analyses and the results of the
scenario analyses, presented as the incremental costs, QALYs and ICERs of ADV7103 compared
with SoC are shown in Table 107(list price) and Table 108 (PAS price). The base case ICER has
been presented for reference.

At list price, for all scenarios other than scenario 6, the ICER for ADV7103 remained below a WTP
threshold of £30,000/QALY. In no scenario did the ICER fall below a WTP threshold of
£20,000/QALY. Scenario 6 assumed that patients who discontinued treatment (to receive no
treatment) incurred the same risk of an adverse event as patients who were receiving treatment but
were non-responders.

At PAS price, the results show that the cost-effectiveness analysis is robust and ADV7103
consistently remained cost-effective with an ICER below £20,000/QALY.
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Table 107: Summary of scenario analyses — list price

36 to 48 in the ADV7103 arm, and
highest rate in SoC arm

Disease control SoC

=41%, 41%

Disease response SoC

= 10%, 10%

Disease control SoC

= 53%, 59% (6 to 1

2 months)

Disease response SoC
= 10%, 10% (all months)

. L ICER
Scenario Base case value Alternative inputs ACosts (£) | AQALYs (E/QALY)
Base case £206,104.31 | 9.44 £21,827.49

Age Dose (B21C) Age Dose (B22C)
. 3 6.110 3 4.806
1, B22CS ADVT103 alternative 74 3.800 11 3.413 £277,311.88 | 9.44 £29,370.45
17 2.790 17 2.606
18 1.740 18 2.260
2. Reduced discount rate for both | 645 ang Outcomes = 3.5% Costs and Outcomes = 1.5% £352,765.73 | 17.00 £20,756.64
costs and outcomes
3. Assume same proportion for ADV7103 SoC ADV7103 SoC
initial disease control for both 90.00% 43.00% 43.00% 43.00% £207,092.48 | 9.34 £22,163.09
treatment arms 90.00% 43.00% 43.00% 43.00%
4. Assume same discontinuation ADV7103 SoC ADV7103 SoC
rate (non-responders) for both 0.00% 39.00% 39.00% 39.00% £124,104.27 | 5.94 £20,900.03
treatment arms 3.30% 45.00% 45.00% 45.00%
2l SDREINE i, G el 50% receive SoC treatment 0% receive SoC treatment (ADV7103
discontinued patients receive no : ° £205,564.27 | 9.41 £21,845.18
(ADV7103 arm) arm)
treatment
Non-responder Disc. Non-responder Disc.
9.39% 72.00% 9.39% 9.39%
6. Assume same risk of transitory | 12.91% 12.91% 12.91% 12.91%
event in non-responder and 10.00% 10.00% 10.00% 10.00% £219,185.03 | 6.87 £31,891.50
discontinuation responder status 0.17% 0.34% 0.17% 0.17%
40.00% 80.00% 40.00% 40.00%
8.09% 16.17% 8.09% 8.09%
Disease control ADV7103 Disease control ADV7103
' = 80%, 80% =72%, 72% (18 to 24 months)
Gfﬂi?ﬂﬁ;?ﬁiﬁgﬁ:f[ree?tcrﬁgt Disease response ADV7103 Disease response ADV7103
= [¢) o, = o, [¢)
control and response for months ET/7len ST ZEE, 25670 (0 B 12 ol £185,962.83 | 7.31 £25,441.78
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Table 108: Summary of scenario analyses — PAS price

response for months 36 to 48
in the ADV7103 arm, and
highest rate in SoC arm

Disease control SoC

=41%, 41%

Disease response SoC

= 10%, 10%

Disease control SoC

=53%, 59% (6 to 12 months)
Disease response SoC

= 10%, 10% (all months)

Scenario Base case value Alternative inputs ACosts (£) | AQALYs :gg:«LY)
Base case _ - _
Age Dose (B21C) Age Dose (B22C)
. 3 6.110 3 4.806
21038623208 ADV7103 alternative 11 3.800 11 3.413 _ - _
17 2.790 17 2.606
18 1.740 18 2.260
2. Reduced discount rate for Ao 1o
both costs and outcomes Costs and Outcomes = 3.5% Costs and Outcomes = 1.5% I e I
3. Assume same proportion for | ADV7103 SoC ADV7103 SoC
initial disease control for both | 90.00% 43.00% 43.00% 43.00% I N ]
treatment arms 90.00% 43.00% 43.00% 43.00%
4. Assume same ADV7103 SoC ADV7103 SoC
discontinuation rate (non- 0.00% 39.00% 39.00% 39.00%
responders) for both treatment o o 0 o I . I
arms 3.30% 45.00% 45.00% 45.00%
5. In ADV7103 arm, assume all o . o .
discontinued patients receive 50% receive SoC treatment 0% receive SoC treatment (ADV7103 I I
(ADV7103 arm) arm)
no treatment
Non-responder | Disc. Non-responder | Disc.
6. A isk of 9.39% 72.00% 9.39% 9.39%
hiaaslistsalietiaiy 12.91% 12.91% 12.91% 12.91%
y . N 10.00% 10.00% 10.00% 10.00% I N I
responder and discontinuation o 5 5 5
responder status 0.17% 0.34% 0.17% 0.17%
40.00% 80.00% 40.00% 40.00%
8.09% 16.17% 8.09% 8.09%
Disease control ADV7103 Disease control ADV7103
7. Assume lowest rate of = 80%, 80% =72%, 72% (18 to 24 months)
efficacy (from all trial months) Disease response ADV7103 Disease response ADV7103
in treatment control and =67%, 67% = 28.6%, 28.6% (6 to 12 months) _ - _
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B.3.9

Subgroup analysis

Subgroup analysis was conducted to explore the effects when only specific age groups within the
model are accounted for. To do this, the proportion of all age groups not of interest were set to 0% on
the ‘Settings’ sheet of the model. The results of the subgroup analyses, presented as the total and
incremental costs, QALYs and ICERs of ADV7103 compared with SoC are shown in Table 109 (list
price) and Table 110 (PAS price). The base case ICER has been provided for reference.

Table 109: Subgroup analysis using list price

Technologies Total Total A Costs (£) A QALYs ICER
Costs (£) QALYs (E/QALY)

Base case

SoC £164,593.34 | 8.43

ADV7103 £370,697.65 | 17.87 £206,104.31 9.44 £21,827.49

Age group 1-3

SoC £190,828.64 | 8.17

ADV7103 £391,755.90 | 20.59 £200,927.26 12.41 £16,184.42

Age group 4-11

SoC £179,840.78 | 9.22

ADV7103 £405,304.50 | 20.67 £225,463.72 11.45 £19,684.30

Age group 12-17

SoC £158,089.57 | 10.77

ADV7103 £377,299.70 | 20.72 £219,210.13 9.95 £22,029.92

Age group 18+

SoC £155,083.77 | 7.27

ADV7103 £348,365.79 | 15.06 £193,282.08 7.79 £24,805.49
Table 110: Subgroup analysis using PAS price

Technologies Total Total A Costs (£) A QALYs ICER

Costs (£) QALYs (E/QALY)

Base case

SoC £164,593.34 | 8.43

ADV7103 I I == I

Age group 1-3

SoC £190,828.64 | 8.17

ADV7103 I Bl EEE . |

Age group 4-11

SoC £179,840.78 | 9.22

ADV7103 I I . C

Age group 12-17

SoC £158,089.57 | 10.77

ADV7103 I I | . .
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Age group 18+

SoC £155,083.77 7.27
ADV7103 — LB L .

B.3.10 Validation

Validation of cost-effectiveness analysis

A cohort-based Markov model was used to illustrate patients’ transition through different health states
associated with dRTA and CKD. No previous cost-effectiveness studies for dRTA could be identified
in literature. The model framework is considered appropriate when a repeated set of outcomes is
possible through time, as it is the case in dRTA. The model input and assumptions, as well as the
clinical pathway were validated by a Delphi panel (Oct 2020) involving nephrologists and urologists
from Scotland and England (data on file). In addition further validation with a lead dRTA clinician was
sort (November 2021).

Internal model validation was carried out by the company that produced the model, Syneos Health.

B.3.11 Interpretation and conclusions of economic evidence

Overall findings

This analysis assessed the cost-effectiveness of ADV7103 compared with SoC for patients with
dRTA. The treatment effect of ADV7103 was modelled as the ability of patients to remain and return
to a disease-controlled state (defined as sufficient alkali therapy and metabolic acidosis being absent)
using patient level data from the B21CS study. Health state and adverse event utilities were derived
from literature. Costs were identified from UK sources, including the National Cost Collection, the
BNF, and the literature.

Treatment with ADV7103 is cost-effective compared with SoC at a WTP threshold of £30,000/QALY
at list price with an ICER of £21,828, and at a WTP threshold of £20,000/QALY at PAS price with an
ICER of . A PSA was performed to explore the effect of the high levels of uncertainty
associated with model inputs. The ICER in the probabilistic analysis remained cost effective at list
price with an ICER of £21,788, and at PAS price with an ICER of || EElll. The probabilities of
cost-effectiveness at WTP threshold of £30,000/QALY were 85.5% at list price, and [JJ|% at PAS
price.

Strengths and Limitations

The decision analytic model was based on a multicentre, open-label, non-inferiority sequential studies
B21CS (and the extension of B22CS) performed to evaluate the efficacy, safety, and acceptability of
ADV7103 relative to SoC on correcting metabolic acidosis in both paediatric and adult patients with
an established dRTA, whether inherited or acquired. This makes the analysis relevant and inclusive of
the affected dRTA patient population. Although patients in the B21CS study were recruited from
France and Slovakia, results from the trial were validated by clinicians to ensure appropriateness and
generalisability to UK settings.

Underlying efficacy within the model was informed using trial data from B21CS and B22CS. However,
the B21CS study was a sequential study, designed to enable evaluation of the non-inferior efficacy on
metabolic acidosis of ADV7103 compared with SoC. As such, no head-to-head data comparing
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ADV7103 with SoC were available. Uncertainty in the relative efficacy of ADV7103 compared with
SoC was tested in sensitivity and scenario analyses.

HRQoL and resource used data were not collected during the trials. Instead, the HRQoL and resource
use inputs used in this analysis were derived from a targeted literature review and validated by a
panel of specialised dRTA clinicians, adult and paediatric urologists and nephrologists. Using all
available evidence at this time point, a range of scenario and sensitivity analyses have shown the
model to be robust. It is recommended that future research focus on collecting real-world evidence on
HRQoL or costs associated with ADV7103 treatment.

Conclusion

Despite the limitations identified above, scenario and subgroup analyses demonstrated the base case
cost-effectiveness results (at PAS price) to be robust to variation in model inputs and assumptions.
Although more costly, ADV7103 leads to larger benefits accrued in terms of life years gained per
person (7.95) and QALYs gained per person (9.44).

In summary, the cost-effectiveness analysis shows ADV7103 to represent a cost-effective use of NHS
resources compared with SoC treatment for people with dRTA where there is an evident unmet need.
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B.5 Appendices

e Appendix C: SmPC and EPAR

e Appendix D: Identification, selection and synthesis of clinical evidence (see sections 2.1, 2.4,
2.5and 2.9)

o Appendix E: Subgroup analysis (see section 2.7)
e Appendix F: Adverse reactions (see section 2.10)
e Appendix G: Published cost-effectiveness studies (see section 3.1) (See Appendix D)
e Appendix H: Health-related quality of life studies (see section 3.4.3) (see Appendix D)

e Appendix I: Cost and healthcare resource identification, measurement, and valuation (see
section 3.5)

e Appendix J: Clinical outcomes and disaggregated results from the model (see sections 3.7.1—
3.7.2)

e Appendix K: Checklist of confidential information
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Section A: Clarification on effectiveness data

Clinical and statistical questions:

A1. Priority: Clarify why 2 patients planned to be included in B22CS did not
participate (page 55). It appears that the reason for one patient is stated at the bottom
of page 55.

Two patients, who had the possibility to be enrolled in B22CS Study after participating in
B21CS Study, were not willing to continue in B22CS Study:

1. An adult patient (Subject # 006-001) with acquired dRTA (all other patients had
inherited dRTA, the most severe form of dRTA), who preferred to pursue her
previous usual treatment as it was not so constraining for her, and she was not
motivated to follow the B22CS study procedures. The previous treatment was an

official preparation of potassium citrate further dissolved in water by the patient.

2. A child (Subject # 005-005, 8 years old) who completed B21CS Study but did not

continue in B22CS Study, without giving more information about that decision.

A2. Priority: CS page 50 states that the ITT set for B21CS included all 37 patients and
that 32 patients completed the study with 2 of these excluded from the PP set due to
major protocol deviations. Please reconcile these numbers for the ITT and PP sets
with those shown in Table 33. Also please clarify the reason for different numbers in
the SoC and ADV7103 ITT sets and whether there is possibility of bias in the ITT

analysis from informative censoring.

The numbers of patients for the ITT set and the PP set are presented in Table 1.

Table 1: Number of subjects for ITT set and PP set according to the statistical analyses
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Subject number Enrolled / Completed ITT set PP set

Overall 37132 37 30
Descriptive analysis

Overall 35 30
SPI - SoC 34 29
SPIIl - ADV7103 31 30
Non-inferiority and superiority analyses

SPI - SoC 34 29
SPIIl - ADV7103 31 29

There are 37 patients in the ITT set. A total of 7 patients were excluded from the PP set: 2
patients due to major protocol deviations (Patient # 001-006 due to treatment schedule not
respected and examination not done, and Patient # 202-001 due to schedule timepoint not
respected and missing data); and 5 patients due to early study discontinuation (Patients #
005-001, 005-003, 005-004, 005-006 and 015-002). Therefore, 30 patients had valid pre-
dose plasma bicarbonate values in any of the two study periods (29 patients in SPI and 30
patients in SPIII) in the PP set.

The reason for different numbers in the SoC and ADV7103 ITT sets and the potential impact

on the ITT analysis is explained here below.

Out of the 37 patients in the ITT set, 35 patients had valid pre-dose plasma bicarbonate

values in any of the two study periods (34 patients in SPI and 31 patients in SPIII).

Due to the fixed sequence design of the study, there is a possibility of bias on the ITT
analysis due to missing data in the superiority analysis using a mixed model, which the
Sponsor acknowledged in Section B.2.5 of Document B (Company evidence submission).
However, the magnitude of the effect observed is too great to have been an artifact of
missing data, this was verified as superiority was also demonstrated in the following

analyses that address the issue of the missing data in different ways:
- On the PP analysis set using a paired t-test (Page 74 of the report)
- Using LOCF imputation (Pages 75 and 76 of the report)
- Using WOC imputation (Pages 75 and 76 of the report)

Also, a tipping point analysis (Page 75 of the report) illustrated that a tipping point of 5.8
mmol/L would have been needed in the missing data as to not demonstrate superiority. The

lack of likelihood of such a tipping point is discussed in Page 76 of the report.
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A3. Priority: CS Table 63 and Table 65. Please reference the source of the initial
health state proportions and ADV7103 proportions for disease control and disease
recovery. Also in Table 64, please clarify the source as the table references don’t

seem to correspond to those in the CSR.

Table 63 —Source: Table 2.7.3-12 Demographics and key baseline characteristics — Study
B21CS — EMA Module 2 Clinical Efficacy document

Table 63: Initial Health State

Age group  Without Nephrocalcinosis Nephrocalcinosis + Source/Justification
Nephrocalcinosis Nephrolithiasis

Children 6.66% 86.67% 6.67% B21CS trial data

Adults 0.00% 85.71% 14.29% B21CS trial data
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Copy of Table 2.7.3-12 Demographics and key baseline characteristics

Patients

Characteristics

Age? (years)
Mean (SD)
Median
Range

Gender (n;%)

Female
Male
Weight® (kg)
Mean (SD)
Median
Range
Height® (cm)
Mean (SD)
Median
Range

BMI (kg/m?)
Mean (SD)
Median
Range

Type of dRTA
Acquired (n;%)
Inherited (n;%)

Not specified
(n;%)

Hearing impairment

No
Yes

Short stature (adults)

No
Yes

Growth impairment (adolescents, children, infants)

No
Yes

Nephrocalcinosis

No
Yes

Nephrolithiasis

No
Yes

Source: Table 14.1.3.1, Table 14.1-3.3, Listing 16.2.4-1.1.2 - B21CS CSR

Adults Adolescents
(>18 yrs.) (12 - <18 yrs.)
(n=7) (n=10)
23.3(9.92) 4.0 (1.69)
19.3 13.6

19-46 12-17
5(71) 8 (80)

2 (29) 2 (20)

69.1 (22.59)  43.7 (7.64)
60.5 419

51-114 32-57

160.3 (7.52) = 156.6 (9.97)
164.0 157.0
149-168 139-170
26.6 (7.11) 17.8 (2.63)
23.8 16.7

20-41 15-23
1(14.3) -

6 (85.7) 10 (100)
1(14) 4 (40)

6 (85.7) 6 (60)
5(83.3) N/A
1(16.7) N/A

N/A 10 (100.0)
N/A -

1(14.3) 2 (20.0)

6 (85.7) 8 (80.0)

6 (85.7) 8 (80)
1(14.3) 2 (20)

Children
(4-<12yrs.)
(n=15)

7.3 (2.40)
7.4
5-12

9 (60)
6 (40)

26.5 (12.50)
23.3
12-54

119.8 (16.50)
117.0
91-154

17.5 (3.68)
15.9
13-24

14 (93.3%)
1(6.7%)

7 (46.7)
8 (53.3)

N/A
N/A

14 (92.3)
1(6.7)

1(6.7)
14 (93.3)

14 (93.3)
1(6.7)

Infants

(6 mths -< 4
yrs.)

(n=5)

2.6 (1.05)
3.0
1-4

1 (20)
4 (80)

13.4 (3.78)
125
9-19

90.9 (11.05)
94.0
75-102

16.0 (1.39)
15.9
14-18

5 (100)

2 (40)
3 (60)

N/A
N/A

2 (40)
3(60)

1 (20)
4 (80)

4 (80)
1 (20)

Total

(n=37)

115 (8.15)
115
1-46

23 (62)
14 (38)

37.4 (22.30)
39.0
9-114

133.5 (27.79)
139.0
75-170

19.1 (5.43)
16.8
13-41

1(2.7%)
35 (94.6%)
1(2.7%)

14 (37.8)
23 (62.2)

5 (16.7)
1(3.3)

26 (86.7)
4 (13.3)

5 (13.5)
32 (86.5)

32 (86.5)
5 (13.5)

Abbreviations: BMI= body mass index, mths=months, N/A=not applicable, SD=standard deviation, yrs.=years, a:
Age is calculated from date of screening and date of birth; b: Weight and height are taken from screening
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Table 65: Disease control and Recovery across treatment arms

ADV7103

Disease 0-6 6-12 12-18 18-24 24-36 36-48 Source
control months months months months months months

(%)

Children 84.21% 100.00% 92.00% 72.00% 88.89% 81.82% PLD up to 48
Adults 84.21% 100.00%  92.00%  72.00%  88.89%  81.82%  Months
Disease

recovery

Children 63.64% 28.57% 40.00% 50.00% 66.67% 40.00% PLD up to 48

Adults 63.64% 28.57% 40.00% 50.00% 66.67% 40.00% months

SoC

Disease

control

(%)

Children 40.23% 47.78% 43.96% 34.40% 42.47% 39.09% Assumes same
relative efficacy of

Adults 40.23% 47.78% 43.96% 34.40% 42.47% 39.09% ADV7103 versus
SoC across time

Disease
recovery

Children 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% Assumes same
relative efficacy of

o . o . 0 0 ADV7103 versus
Adults 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% SoC across time

Source for Table 65 — Patient level data (48 months) for Sibnayal Disease Control and
recovery. Assumed disease control and recovery/ relative efficacy for SoC based on ratio of
efficacy from B21CS trial data. (PLD available on request)

Table 64: Initial Disease control

Age group ADV7103 Source/Justification SoC Source/Justification
Children 90.00% CSR table 2.7.3-21 43.00% CSR table 2.7.3-21
Adults 90.00% CSR table 2.7.3-21 43.00% CSR table 2.7.3-21

Table 64 Source: Table 2.7.3-21 Bicarbonataemia non-responders Study B21CS (PP & ITT
sets) (EMA Module 2 Clinical Efficacy)
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Copy of Table 2.7.3-21: Bicarbonataemia non-responders - Study B21CS (PP & ITT sets)

Number (%) of non-responders with at least one value of bicarbonataemia (mmol/L) below the normal
lower limit - on Day 2 t0, Day 3 t0, Day 4 t0

PP Set ITT Set
SoC ADV7103 n/N (%) SoC ADV7103 n/N (%)
No No 10/29 (34%) No No 10/30 (33%)
Yes No 12/29 (41%) Yes No 13/30 (43%)
No Yes 1/29 (3.4%) No Yes 1/30 (3.3%)
Yes Yes 6/29 (21%) Yes Yes 6/30 (20%)
p=0.003 @ p=0.0022

Number (%) of non-responders with all values of bicarbonataemia (mmol/L) below the normal lower limit,
on Day 2 t0, Day 3 t0, Day 4 t0

PP Set ITT Set
SoC ADV7103 n/N (%) SoC ADV7103 n/N (%)
No No 22/29 (76%) No No 23/30 (77%)
Yes No 6/29 (21%) Yes No 6/30 (20%)
Yes Yes 1/29 (3.4%) Yes Yes 1/30 (3.3%)
p=0.0312 p=0.0312

Number (%) of non-responders with the mean value of bicarbonataemia (mmol/L) below the normal lower
limit, on Day 2 t0, Day 3 t0, Day 4 t0

PP Set ITT Set

SoC ADV7103 niN (%) SoC ADV7103 niN (%)

No No 13/29 (45%) No No 13/30 (43%)

Yes No 13/29 (45%) Yes No 14/30 (47%)

Yes Yes 3/29 (10%) Yes Yes 3/30 (10%)
p<0.0012 p<0.0012

Abbreviations: ITT=intent-to-treat, PP=per protocol, SoC=standard of care — No=responder, Yes=non-responder

Note: Post-dose samples are excluded from the analysis. n=number of patients per combination of treatment
responses (No/No, No/Yes, Yes/No or Yes/Yes), N=total number of patients for whom data are available,
%=proportion with N as the denominator for calculation of proportions. 2: exact p-value obtained from a
McNemar’s test

A4. Priority: CS Table 64. Please explain the meaning of the assumption that
relative efficacy is constant across time. The ratio of the proportions between
treatments is not constant.

Correction made to model. SoC data is for the initial response at Day 5. The same ratio has
then been applied at every time point. This was corrected in the updated model; to make it
clearer the relative efficacy is now clearly displayed in ‘Clinical efficacy’ and the clinical

parameters for SoC are calculated based on this relative efficacy.
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AS. Priority: Clinical advice to the ERG suggests that all attempts would be made to
ensure continuation of treatment in children 14 years of age and under. Provide
further information on how the key opinion leader estimate that 39% of children
discontinue SoC treatment each year if they are non-responders (Table 66) was

elicited.

Advisory Board 22 October 2020 — Clinicians were asked questions until a consensus was
reached around treatment compliance for children and adults. Estimations were also given
via a Slido questionnaire (the same questions) asking for a percentage (free choice not
banded). A compliance rate of 39% was established from these figures, with Clinicians
noting this varied with age with younger children being more compliant (as care is more
closely directed and enforced by parents / carers) to much less compliant as children

entered teenage years and supervision over compliance / adherence to treatment wanes.

The advisory board was conducted as two-stage modified Delphi style research.
Recruitment was targeted at expert nephrologists and urologists. 23 invitations were
despatched. 11 nephrologists participated in stage 1 of this Delphi research. Individual
telephone discussions were conducted with adult and paediatric nephrologists from England,
Ireland, Scotland and Wales during September and October 2020. The duration of these

calls was approximately 45 minutes

The panel on workshop on Thursday 22nd October 2020 was attended by the 11
nephrologist and 1 urologist. The objective of this meeting was to refine the findings from the
individual discussions and seek consensus where this was lacking. Discussion was
accompanied by voting software to gain further valuable insights from the panel. The report

presents an anonymised and consolidated summary (included in reference pack).

Patients in the non-controlled health state are assumed to discontinue treatment with a set
probability (discontinuation rate). During the modified Delphi panel, key opinion leaders were
asked about typical treatment compliance to SoC for children and adults with dRTA. As no
data informing discontinuation rates in SoC for people with dRTA could be identified in
literature, discontinuation rates have been assumed from compliance. If a patient is not
compliant to therapy this was assumed to be an equivalent to discontinuation, i.e., the

patients were no longer receiving treatment that delivers metabolic control.

AG. Priority: For key results, such as Table 37, provide analyses where only patients

who are included in both of the PP sets are used to generate results. Provide plots of
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the differences between outcome measures with age on the x-axis so that possible
trends can be evaluated.

Analysis where only patients who are included in both the ITT set and the PP set are used to

generate results are presented in Figure 1 and in Figure 2, respectively.

Figure 1: Scatterplot of average of plasma bicarbonate levels (mmol/L) difference (ADV7103 — SoC) versus age —
ITT set
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Figure 2: Scatterplot of average of plasma bicarbonate levels (mmol/L) difference (ADV7103 — SoC) versus age —
PP set
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The ITT set basically includes one extra patient (Subject # 001-006) as the difference is
plotted.

In these plots, the trend looks negative. This is because adults were more likely to have a

plasma bicarbonate level > 21 mmol/L. Therefore, the plots of raw values for SPI with SoC
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and SPIII with ADV7103 are also provided for the ITT set, as presented in Figure 3 and in

Figure 4, respectively.

Figure 3: Scatterplot of average of plasma bicarbonate levels (mmol/L) for SoC versus age — ITT set
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Figure 4: Scatterplot of average of plasma bicarbonate levels (mmol/L) for ADV7103 versus age — ITT set
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Regression

In terms of the difference between ADV7103 and SoC, the value in fact appears to slightly
decrease as age increases (Figure 1 and Figure 2). This however, is not driven due to
ADV7103 being unable to control plasma bicarbonate level above the desired limit, but due
to some older patients having quite high average plasma bicarbonate values with SoC

(Figure 3) and the ADV7103 dose was calibrated to a lower normal value (Figure 4).
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AT. Priority: Clarify what evidence exists for supporting the assumption that the
efficacy of ADV7103 would be equivalent in adults and children. Table 37 indicates,
albeit from a small sample size, that the mean blood bicarbonate level was greater for
SoC for those patients 18 years or older yet was higher for ADV7103 in all remaining

patients.

ADV7103 is effective at normalising bicarbonate levels across all age ranges.

The assumption that the efficacy of ADV7103 would be equivalent in adults and children is
explained by:
o As shown in Figure 3 in the response to Question A6, 3 adults (Subjects # 001-007,
012-001 and 012-002) have quite high plasma bicarbonate levels (between 27 and
29 mmol/L) with SoC, whilst the ADV7103 dose was calibrated to a lower normal
value (between 20 and 22 mmol/L according to the laboratory).
¢ Two adult patients had abnormally low plasma bicarbonate level with SoC (Subjects
# 007-001 and 009-001), this level increased of at least 3.5 mmol/L with ADV7103, to
reach/approach normal value, and no patients responders with SoC became non-
responders with ADV7103.
o The paediatric population is usually considered as a more severe subgroup than the
adult population due to the high level of physiological acid metabolism related to

growth.

Therefore, the assumption that the efficacy is equivalent in adults and children is justified
because mean plasma bicarbonate were in the normal range over time in both adult and
children cohorts in the B22CS study. By M48, the mean+SD (mmol/L) plasma bicarbonate
level was 23.07+3.44 in the adult group, 23.54+3.35 in the adolescent group, 22.08+5.45 in
the child group, 22.00 in the infant group and 22.61+4.23 overall, when blood tests were
done before study drug intake. In general, ADV7103 allowed very good control of the
metabolic acidosis, which is the main characteristic of dRTA and the main goal for the
treatment of this condition, with the majority of patients showing normal values of

bicarbonataemia over time up to 48 months.

AB8. Priority: Clarify what evidence exists to support the hypothesis that the effect of

ADV7103 does not wane over time.

There is no curative treatment available for dRTA. Treatment is thus symptomatic via the
normalisation of blood pH (i.e. bicarbonataemia) using alkaline therapy. Control of
homeostasis improves prognosis of the disease, reducing the risk of nephrocalcinosis, renal

stone development, bone complications, and enabling normal growth in children if the
Page 11 of 83



treatment is implemented at an early stage. Continuous treatment is necessary to provide a
sustained clinical improvement, using alkaline therapy, 1 to 8 milliequivalents (mEq)/kg/day
depending on the age and needs of the patients, usually with higher doses in children than
in adults 2. Results from B22CS showed a continuous and significant clinical improvement
after 48 months of treatment with ADV7103. It is an unlikely clinical plausibility of applying
waning effect for the therapy. Waning is not logical for the correction of metabolic acidosis.
The effect of Sibnayal and standard of care (Alkali therapy) does not wane over time. If
patients are fully compliant it should maintain blood acid levels and prevent metabolic

acidosis. Results from the trials show no waning over time.

Long-lasting therapy with sodium bicarbonate is extensively used for management of
metabolic acidosis associated with chronic kidney disease (CKD), as current guidelines
suggest sodium bicarbonate supplementation to maintain serum bicarbonate = 22 mmol/L

(mM) (level of evidence 2B) 3.

A9. Priority: Table 32 states that “a mixed-effect ANOVA was provided on the ITT.
This type of analysis handles missing values if data can be considered as missing at
random.” Please provide further details of the statistical approach taken and the
variables that were adjusted for in the ANOVA model. Please explain how missing
data were handled in the ANOVA when the data were considered missing at random
(in contrast to the further sensitivity analyses provided where the imputation methods

are explained).

The mixed effects ANOVA model only included as a treatment factor and a subject level
random effect, no other variables were used for adjustment in the ANOVA model. It is the
sponsors’ opinion that the Missing At Random (MAR) assumption, due to the confounding of
treatment and period, may have overestimated the treatment effect in the original analysis.
An example of missing data where the MAR assumption would have been optimistic and
overestimated the effect is missing data due to lack of efficacy. However, due to the design
of the study it is impossible to decompose the two confounded variables, and the only way to
address potential biases introduced by the MAR assumption is using an imputation method
as described in response to Question A2 (see also responses to Questions Z7, Z13 and Z15

in the previous set).
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A10. Clarify that none of the identified studies of comparator treatments (8+ studies of alkali
therapy, CS Appendix D.5.2) were considered suitable to provide evidence for an indirect
comparison with ADV7103 data from B21CS or B22CS.

The company believe that none of the studies identified in the SLR were suitable for an IDC
with ADV7103. The majority of studies identified were discussion papers with insufficient
clinical data. The remaining clinical studies were deemed inappropriate given difference in
the aims of the studies (e.g., impact on bone density, growth or renal failure) and the
outcomes measured (the ADV7103 trials measured blood bicarbonate levels as a primary

outcome).

A11. Clarify why ethnicity was not deemed relevant to treatment effect (B21CS protocol

amended not to collect ethnicity data).

The company removed ethnic origin from the demographic data because it was sensitive

data not specifically required for the study.

A12. Clarify the average number of boxes used per year by children to complement Table 5
(page 15).

Dosing is based on age and weight. When initiating alkalising therapy, the target starting
daily dose indicated below for each age group should be used and incrementally titrated to
obtain the optimal dose that provides adequate metabolic acidosis control based on plasma
bicarbonate levels. - Adults: initiation at 1 mEqg/kg/day, with a maximal incremental
increase/decrease of 0.5 mEqg/kg/day to optimal dose - Adolescents from 12 years: initiation
at 1 mEg/kg/day, with a maximal incremental increase/decrease of 1.0 mEg/kg/day to
optimal dose - Children from 4 to 11 year inclusive: initiation at 2 mEqg/kg/day, with a
maximal incremental increase/decrease of 1.5 mEq/kg/day to optimal dose - Children from 1
to 3 years inclusive: initiation at 4 mEg/kg/day, with a maximal incremental
increase/decrease of 1.5 mEg/kg/day to optimal dose 3 When switching from another
alkalising therapy to Sibnayal, treatment should be initiated at the target dose used with the
previous therapy (in mEqg/kg/day) and titrated where necessary as described above. The
maximum dose, regardless of the age group, is either 10 mEq/kg/day or a total daily dose of
336 mEq, whichever is lower. The total daily dose should be administered in two intakes. For
each individual patient, the nearest dose to the target dose should be fixed by combining

whole sachets of the two available strengths *.

The estimations below of average costs for an average adult / adolescent / child / infant are

based on the mean weights used in the economic model and M24 average dosing in the
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B22CS trial (by M24, this represented a dose of 2.260+1.299 mEg/kg/day in the adult group,
2.606+1.728 mEqg/kg/day in the adolescent group, 3.413+1.297 mEqg/kg/day in the child
group and 4.806+2.002 mEq/kg/day in the infant group). The split between 8mEq and

24mEq strength is arbitrarily assigned and does not impact cost.

Table 2: Average adult patient cost per year

Adult 8 mEq 24 mEq
Boxes for average adult patient 7 29
per year

Sachets per year 408 1,740
mEq per year 3,264 41,760
Total mEq per year 45,024

Average cost for an average adult per year £11,256 (45,025*0.25).

Table 3: Average adolescent patient cost per year

Adolescent 8 mEq 24 mEq
Boxes for average Adolescent 14 35
patient per year

Sachets per year 848 2,083
mEq per year 6,784 50,002
Total mEq per year 56,786

Average cost for an average adolescent per year £14,196.50 (56,786 *0.25).

Table 4: Average child patient cost per year

Child 8 mEq 24 mEq
Boxes for average Child patient 6 26
per year

Sachets per year 375 1,535
mEq per year 3,000 36,864
Total mEq per year 39,864

Average cost for an average child per year £9,966 (39,864 *0.25).

Table 5: Average infant patient cost per year

Infant 8 mEq 24 mEq
Boxes for average Infant patient 5 14
per year

Sachets per year 302 833
mEq per year 2,419 20,000
Total mEq per year 22,419

Average cost for an average infant per year £5,604.75 (22,419 *0.25).
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A13. In Table 22, please add the SOC dose for each patient.

Table 22 from the original submission, with two additional columns Subject # and SoC

treatment and doses during the 4 years before study entry (when data are available), is

presented below.

Table 6: Treatment schedule and dosage, by patient

Subject
#

Adults
001-007

005-002

009-001

012-001

012-002

B21CS -
B22Cs
Subject
age

19 years
old
18 years
old
46 years
old
19 years
old
21 years
old

19 years
old

18 years
old

Adolescents

001-001

001-002

002-001

002-002

15 years
old

14 years
old

12 years
old
17 years
old

13 years
old

SoC
treatment
duration

4 years

4 years

3 years

4.7 years

>2 years

4 years

4 years

4 years

4 years

Lines of SoC
before study
entry

2 different
doses

1

6 products
and/or doses

3 different
doses

2 different
doses

3 products
and/or doses

4 products
and/or doses

6 different
doses

6 different
doses

SoC
treatment
duration at
the last
therapeutic
dose

8.5 months

48 months

4.5 months

14.5
months

255
months

235

months

10.5
months

7 months

1 month
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SoC treatment and doses during
years before study entry

e  Sodium bicarbonate 1.5 g t.i.d.
e  Sodium bicarbonate 1.5 g q.i.d.
Potassium citrate 20 mmol/L t.i.d.

e Potassium citrate 6 g qd, sodium
bicarbonate 8 g qd

e Potassium citrate 5 g t.i.d.,
potassium bicarbonate 1 g t.i.d.

e Potassium citrate 15 g qd,
potassium bicarbonate 3 g qd

e Potassium bicarbonate 5 g qd

e Potassium citrate 6 g t.i.d.

e Potassium citrate 24 g qd

e Potassium citrate 150 mEq qd

e Potassium citrate 120 mEq qd

e Potassium citrate 100 mEq qd

e Potassium citrate 180 mEq qd

e Potassium citrate 150 mEq qd

e Potassium citrate 1 g 5/day

e Potassium bicarbonate 1 g 5/day

e Potassium citrate 1.5 g g.i.d.,
potassium bicarbonate 1 g q.i.d.

e  Sodium bicarbonate 5 g qd

e Potassium bicarbonate 5 g qd.

e  Sodium bicarbonate 2 g qd,
potassium bicarbonate 4 g qd

e Potassium bicarbonate 2 g q.i.d.

Potassium citrate 19 mL t.i.d.
Potassium citrate 28 mL t.i.d.
Potassium citrate 23 mL t.i.d.
Potassium citrate 5 g t.i.d.

Potassium citrate 25 mL t.i.d.
Potassium citrate 27 mL t.i.d.
Potassium citrate 13 mL q.i.d.
Potassium citrate 17 mL t.i.d.
Potassium citrate 20 mL t.i.d.
Potassium citrate 22 mL t.i.d.
Potassium citrate 25 mL t.i.d.



003-001

013-001

Children
001-003

001-006
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Potassium citrate 28 mL t.i.d.
Citrate salts 1 sachet qd, sodium
bicarbonate 2 g qd then sodium
bicarbonate 750 mg t.i.d.
Potassium citrate 1 g t.i.d., sodium
bicarbonate 1 g q.i.d.

Potassium citrate 1 g q.i.d.,
sodium bicarbonate 750 mg t.i.d.
Sodium bicarbonate 2 g t.i.d.
Sodium bicarbonate 1.5 g t.i.d.
Sodium bicarbonate 2 g t.i.d.

Sodium bicarbonate