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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Heron Therapeutics B.V. submitted on 8 March 2019 an application for marketin
authorisation to the European Medicines Agency (EMA) for Zynrelef, through the centralise cedure
under Article 3 (2) (b) of Regulation (EC) No 726/2004. The eligibility to the centralised ure was
agreed upon by the EMA/CHMP on 15 November 2018. The eligibility to the centralise. dure
under Article 3(2)(b) of Regulation (EC) No 726/2004 was based on demonstration o@niﬁcant
scientific innovation.

The applicant applied for the following indication: Zynrelef is indicated in ad@pplication into the

surgical site to reduce postoperative pain for 72 hours. 0

The legal basis for this application refers to:
Article 10(b) of Directive 2001/83/EC - relating to applications f gd combination products.

The application submitted is composed of administrative infon, complete quality data, non-
clinical and clinical data based on applicants’ own tests anQ| and/or bibliographic literature

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

Information on Paediatric requireme6

Pursuant to Article 7 of Regulation (EC) No 19%)06, the application included an EMA Decision
P/0013/2019 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the applica@ e PIP (EMEA-002246-PIP01) was not yet completed as

some measures were deferred. 0

Information relating phan market exclusivity

Similarity \Q

Pursuant to Articl egulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not submit a critical report addressing the possible similarity with
authorised or, medicinal products because there is no authorised orphan medicinal product for a

conditior: ?K to the proposed indication.

%@fk advice
Thésapplicant received the following Scientific advice on the development relevant for the indication

subject to the present application:

Date Reference SAWP co-ordinators

20 July 2017 EMEA/H/SA/3574/1/2017/SME/III Walter Janssens, Marion Haberkamp
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The Scientific advice pertained to the following aspects:

e Adequacy of the non-clinical package to support the safety of HTX-011 for the proposed Phase
3 local administration studies in visceral and somatic models.

¢ Adequacy of the available hepatic impairment clinical data for bupivacaine and meloxi the
available renal impairment data for bupivacaine and meloxicam are sufficient; that
impairment studies with HTX-011 are not required and that drug-drug interactio studies
with HTX-011 are not required for the planned MAA. o\%

e Design and adequacy inclusion/exclusion criteria and primary endpoint, stati§%‘:ﬂ plan for the
clinical efficacy study Phase 3 studies in visceral (herniorrhaphy) and som nionectomy)
models to support MAA.

e Design and adequacy of safety data base to support the MAA. &

O

1.2. Steps taken for the assessment of the product @

The Rapporteur and Co-Rapporteur appointed by the CHMP were: {

Rapporteur: Alexandre Moreau Co-Rapporteur: Natalja @va

The appointed co-rapporteur had no such prominent role i @ic advice relevant for the indication
subject to the present application.

The application was received by the EMA on \\) 8 March 2019
The procedure started on 28 March 2019
The Rapporteur's first Assessment Report w@ulated to all CHMP 1 July 2019
members on

X

The Co-Rapporteur's first Assessmen ‘ngrt was circulated to all CHMP | 18 June 2019
members on
S,

The PRAC Rapporteur's first Asse@ent Report was circulated to all 5 July 2019

PRAC members on

The CHMP agreed on the {Ulidated List of Questions to be sent to 25 July 2019

the applicant during\ththing on

The applicant sub \the responses to the CHMP consolidated List of | 23 December 2019
Questions on

The Rapport &ggculated the Joint Assessment Report on the 03 February 2020
responses téye List of Questions to all CHMP members on

The PRégreed on the PRAC Assessment Overview and Advice to 13 February 2020
CH j g the meeting on

MP agreed on a list of outstanding issues in writing to be sent to | 27 February 2020
applicant on

The applicant submitted the responses to the CHMP List of Outstanding 29 March 2020
Issues on

The Rapporteurs circulated the Joint Assessment Report on the 20 April 2020
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responses to the List of Outstanding Issues to all CHMP members on

The CHMP agreed on a second list of outstanding issues in writing and 30 April 2020
in Oral explanation to be sent to the applicant on

The applicant submitted the responses to the second CHMP List of 22 June 2020 b
Outstanding Issues on
Q

Y

The outstanding issues were addressed by the applicant during an oral 20 July 20 2%“/

explanation before the CHMP during the meeting on \
23 Jul g@

The CHMP, in the light of the overall data submitted and the scientific
discussion within the Committee, issued a positive opinion for granting
a marketing authorisation to Zynrelef on &

S

~

T

2. Scientific discussion k
2.1. Problem statement QQ

2.1.1. Disease or condition \O

Pain is defined by the International Association fo@? Study of Pain (IASP) as “an unpleasant sensory
and emotional experience associated with actual otential tissue damage, or described in terms of

such damage”. Pain can be described as a r chronic according to its duration. Acute pain is
considered adaptive, in that it has a w functlon It is of short duration (generally up to a few
weeks) and declines with the healmg underlying injury or disease. Pain after surgery is a

predictable part of the postoperative ce (Apfelbaum 2003). However, like all pain, postoperative
pain is complex and multidimensio @o 70% of patients have moderate to severe pain after surgery,
and the most severe pain occurs the first 72 hours.

,\O

Pain is one of the m w&rread conditions affecting patient health and quality-of-life. Postoperative
pain, one of the mo ious forms of acute pain, remains an area of particularly high unmet medical
need. A study of %rld Health Organization member states estimated that annually 234.2 million
major surglcaL rations take place worldwide. This translates into about one surgery each year for

2.1.2. Epidemiolog

every 25 peo hapman 2013). Surgery induces important disturbances in body homeostasis such as
hyperca B ¥ hypercoagulability, and inflammation, leading to a series of symptoms and signs such
as hypo pain, nausea, vomiting, ileus, sleep disturbances, and fatigue, and complications
|ncIud eumonia and myocardial infarction (Bonnet 2005). Postoperative pain is often the

nt symptom (Bonnet 2005).

POstoperative pain remains an important problem despite notable advances in the scientific
understanding of pain in recent decades. It has been suggested that less than half of patients who
undergo surgery report adequate postoperative pain relief (Apfebaum 2003). Following surgery, 65% of
patients experience moderate-to-severe pain. Following discharge, 46% of patients still suffer from
moderate-to-severe pain, and pain remains the leading cause of unanticipated hospital readmission
following surgery. A review of data on postoperative pain on the first day following surgery in 105 German
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hospitals, 2 found that high pain scores can result from almost all surgical procedures, including those
that appear minimally traumatic (Chapman 2013). However, it also has been reported that orthopaedic
surgeries are among the major generators of intense postoperative pain (Chapman 2013).

Importantly, poor management of postoperative acute pain may lead to the development of chrgnic pain.
This occurs in 10%-50% of patients after various common operations (Khelet 2006; Meissn
Once pain has become chronic, it is generally regarded as maladaptive and difficult to trea
response to currently available treatments is highly variable. Multiple and complex sms are
frequently involved, including somatic, psychological and socioeconomic factors. Asgn@ disorders
such as depression, anxiety and sleep disturbances may have an additional impact¥(Guideline on the
clinical development of medicinal products intended for the trent of  pain;
EMA/CHMP/970057/2011). Prevention of chronic postsurgical pain involves q’ﬁ ors detection and
evaluation, appropriate anesthetic support and effective postoperative pair\ﬁaé gement. Intensity of
acute postoperative pain correlates with the risk of developing a persisten@ tate (Khelet 2006).

2.1.3. Aetiology and pathogenesis @

According to IASP website, acute pain after surgery has a distinct {physiology that reflects peripheral
and central sensitization as well as humoral factors contributi pain at rest and during movement.
Surgical tissue trauma leads to nociceptor activation and ization. As a result, individuals suffer

ongoing pain at rest and increased responses to stimuli at site of injury. Different surgical procedures
involve distinct organs and specific tissue within an ant to them, creating a variety of patterns of
nociceptor sensitization and differences in the quhocation, and intensity of postoperative pain.
Mediators released locally and systemically durj and after surgery that contribute to nociceptor
sensitization include: prostaglandins, interleuki onins and neurotrophins. Decreased tissue pH and
oxygen tension, and increased lactate concenﬁ%w, persist at the surgical site for several days. These
responses may contribute to peripheralqgensitization and spontaneous pain behaviour following an
incision. Nerves may be injured during s@and hence discharge spontaneously. Spontaneous action
potentials in damaged nerves may a for qualitative features of neuropathic pain that may be
present early in the postoperativ ﬁand can evolve into chronic neuropathic pain. Noxious input
during and after surgery can e e the responses of nociceptive neurons in the CNS (central
sensitization) thereby amplifyiin intensity. The magnitude of central sensitization depends on many
factors, including the location{of the operative site and the extent of the injury.

Postoperative pain may o@ate in skin, or deeper somatic and visceral structures. It can be divided
into nociceptive somatic (from skin, muscles, bones), nociceptive visceral (from organs of the thoracic
and abdominal cav@ nd neuropathic (caused by damage to neural structures). Usually it is a
combination of s ypes of pain.

0\
2.1.4. GK‘ | presentation

Acute E an unpleasant sensory, emotional and mental sensation (experience) associated with

veget signs, psychological response and changes in behaviour.

r diagnosis of the type and intensity of pain is crucial for an adequate and targeted treatment of
acute pain. It requires professional approach in terms of expertise, psychology, and ethics. The patient
should feel sufficient empathy on the part of health care professionals. The examination of acute pain
should include medical history, physical examination, and specific evaluation of pain.

Pain is an individual and subjective experience, influenced by various physiological and psychological
factors, education, prognosis, sleep deprivation, race, gender, and environmental influences. Objective
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methods of measuring pain are used more in experimental medicine, and, above all, in chronic pain
management (algometer, tail flick test, plantar test, changes in the level of ROS, cholesterol or blood
glucose levels). Measuring physiological changes (heart rhythm), response to stress (plasma cortisol),
or changes in behaviour (facial expression) can provide important information on the intensity of pain.

Other methods of measuring pain are subjective. c
scale

The most widely used method of numerical assessment of pain intensity is the visual an

(VAS), where patients specify the intensity of pain by indicating a point along a contin mrizontal
line, with numbers from 0 to 10 on the other side. In Numeric Rating Scale (NRS)’\ tient uses
numbers to quantify the intensity of pain — 0 means no pain and 10 corresponds the worst pain
imaginable. In the elderly, NRS is superior to VAS, as these patients understan@ numerical scale
better. An alternative to numerical scale may be an expanding color circle Faces Pain Scale,
which shows facial expressions ranging from the state of well-being to wor% possible. Acute pain

should be routinely monitored in intensive care as well. 0

2.1.5. Management

The options for pain management are classified on the basis of @Sministration routes, mechanisms
of action, and types of drugs. Oral, intravenous (IV), intramu , subcutaneous, rectal, transdermal,
intrathecal, and epidural routes are the common routes %nistration. Other promising options
include neuronal blocks such as neuraxial blocks and pe efal nerve blocks. Some of the advanced
techniques for pain management include epidural anal (which is efficacious but difficult to manage
because it involves the administration of peripheralr&e blocks via catheters) and extended-duration
analgesia (which can be administered at home).

The aim of analgesic protocols is not only to r@ pain intensity but also to decrease the incidence of
side-effects from analgesic agents and to impPeve patient comfort (Bonnet 2005). Although opioids
remain an important component in mana vere postsurgical pain, their use as the single therapeutic
entity causes significant problems such ntilatory impairment, sedation, nausea and vomiting, and
delayed recovery of bowel functio se adverse effects endanger patient safety and/or impair
recovery and rehabilitation and th delay discharge from hospital. Postoperative pain management
practice guidelines and clinical endorse the use of a multimodal or balanced approach defined as
the use of multiple antinocice gents (two or more drugs) with different mechanisms of action. That
is, pain is best managed using,a combination of methods including regional anesthetic and analgesic
techniques (e.g., nerve , local wound infiltrations, epidural catheters) along with systemically
administered drugs Ng.lrr 004). Generally, a systemic opioid is complemented by one or more

(Méi

i h

adjuvant agents r 2015). According to IASP and European Pain Federation (EFIC) websites,
Systemic analge proven or potential efficacy as components of multimodal analgesia used to
treat postsur§icaNpain include: paracetamol, non-selective nonsteroidal anti-inflammatory drugs
(NSAIDs) .2 XIective cyclooxygenase-2 inhibitors (COX-2), N-methyl-D-aspartate antagonists
(ketami V ha-2 adrenergic agonists (clonidine, dexmedetomidine), alpha-2-delta receptor
modulat abapentin, pregabalin), systemic local anesthetics and corticosteroids. Nefopam have also
been @'ted to reduce opioid demand when combined with i.v. morphine PCA (Bonnet 2005).

nts taking opioids still frequently experience episodes of moderate to severe pain in the first 72
ho after surgery (Apfelbaum 2003). Systemic paracetamol or systemic NSAIDs are also used as part
of multimodal therapy in the post-operative setting, often at high daily doses, and are associated with
the risk of liver toxicity or renal, gastrointestinal and cardiovascular toxicity, respectively.
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Postoperative pain management with locoregional anesthesia techniques is a highly effective solution.
According to many studies, these methods are more effective (lower pain score) and at the same time
reduce the incidence of adverse effects associated with systemic analgesics.

Local anesthetics can be used in various ways depending on anatomical location and desired effect:
und,

- Infiltration/field block: multiple injections of a local anesthetic are performed around
surgical site, or tissue plain to produce local analgesia;

- Nerve block: nerves in a specific area are targeted with an injection using ﬂ@md, nerve
stimulation, or anatomical guidance. {

Bupivacaine HCl is the current standard of care for post-surgical analgesia as one @ long-acting local
anaesthetics, but even so it has a limited duration of action after local admin@n, usually reported
as less than 8-12 hours (MARCAIN SmPC 2016). &

Alternative local anaesthetic treatment options are needed as part o modal therapy to better
manage post-surgical pain that offer extended duration and greater ma de of analgesic effects.

The recognised advantages of multimodal analgesia are the foII&g: improved analgesia, reduced
opioids requirements and reduced adverse effects of opioids.

The exact components of effective multimodal therapy var@ending on the patient, setting, and
surgical procedure. Clinical practice guidelines on the manha ent of postoperative pain have been
published in the USA (Chou R, Gordon DB, de Leon—C OA, et al. Management of postoperative
pain: a clinical practice guideline from the Americ Society, the American Society of Regional
Anesthesia and Pain Medicine, and the American Sgciety of Anesthesiologists’ Committee on Regional
Anesthesia, Executive Committee, and Adminis@e Council. J Pain 2016;17:131-57). In Europe,
recommendations for specific procedures for p@stOperative pain management are for example proposed
by the European Society of Regional Anaesthesia & Pain Therapy and published on its website
(https://esraeurope.org/prospect/). (J

Improved postsurgical or acute pai anagement contributes to better healing, faster patient
mobilization, shortened hospital stays,“ahd reduced healthcare costs. Nevertheless, each technique has
its own limitations, and none can eve complete postoperative pain control. For instance, analgesic
techniques such as infiltratig the incision with local anaesthetic solution are associated with a
morphine-sparing effect that¥s limited to a few hours (Bonnet 2005).

Current modalities of ost@ative analgesia include surgical site administration and/or nerve block with
local anaesthetics combined with the systemic administration of analgesics (multimodal therapy).

Multimodal therapy Ily includes opioid medications, which have considerable drawbacks including
time and resourfeSyrequired for monitoring opioid-related side effects. A reduction in the use of
L 4

postoperative N s is desirable to decrease the incidence and severity of opioid-induced adverse
effects, suchGyrespiratory depression, nausea, vomiting, constipation, somnolence, pruritus, and
urinary r ion.

A he product

Zynwelef has been formulated as prolonged-release wound solutions (60 mg / 1.8 mg, 200 mg / 6 mg
and 400 mg / 12 mg). The active substances of Zynrelef are bupivacaine and meloxicam, local
anaesthesia medicines (amides). Bupivacaine works as a local anaesthetic and meloxicam enhances
the efficacy of bupivacaine.
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Type of Application and aspects on development

This application has been submitted under Article 10(b) of Directive 2001/83/EC, as amended - relating
to applications for new fixed combination products.

2.2. Quality aspects b
7,
&

&

2.2.1. Introduction {

The finished product is presented as prolonged-release wound solution containing @mg +1.8mg)/
d meloxicam

2.3 mL, (200 mg + 6 mg) / 7 mL, and (400 mg + 12 mg) / 14 mL of bupivacaij
respectively as active substances. t '

Each mL of solution contains 29.25 mg of bupivacaine and 0.88 mg of me@am.

Other ingredients are: DETOSU/triethylene glycol/triethylene glycol poly olide copolymer, triacetin,
dimethyl sulfoxide, and maleic acid. &

The product is available: @

60 mg bupivacaine/1.8 mg meloxicam: one 10 mL Type I gla@, 1 vented vial spike, one 3 mL Luer
lock syringe, and 1 Luer lock applicator.

200 mg bupivacaine/6 mg meloxicam: one 10 mL Tm@ss vial, 1 vented vial spike, one 12 mL
Luer lock syringe, and 1 Luer lock applicator.

400 mg bupivacaine/12 mg meloxicam: one 20 n@pe I glass vial, 1 vented vial spike, two 12 mL
Luer lock syringes, and 2 Luer lock applicator:

2.2.2. Active Substance (’5’

Bupivacaine b
The chemical name oﬁagv' e substance is (RS)-1-butyl-N-(2,6-dimethylphenyl)piperidine-2-

carboxamide corres g to the molecular formula CigH2sN20. It has a molecular weight of 288.43
g/mol and the followig' structure:

General information

L 4

O
b\ N and enantiomer

<& O K/\
N

Figure 1: Active substance structure

ZT

The chemical structure of active substance was elucidated by a combination of mass spectrometry,
NMR spectroscopy, IR spectroscopy, UV-Vis spectroscopy, elemental analysis (CHN) and specific optical
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rotation. The solid-state properties of the active substance were measured by melting point, DSC and
TGA.

The active substance is a non-hygroscopic white or off-white crystalline powder, crystals or granules. It
is soluble in methanol, ethanol and dichloromethane and insoluble in water.
t@ asa

Bupivacaine exhibits stereoisomerism due to the presence of one chiral centre and is manufa
racemic mixture. This is routinely controlled in the specifications.

Polymorphism has been observed for the active substance. Two different crystal forms® %1 and form
2) of bupivacaine base were observed during development and scale-up. & are clearly
distinguishable by IR, XRPD and melting point analysis. Form 1 is thermodynami@ stable and does
not convert to another form during storage. Form 2 was formed at lab scale e active substance
was crystallized from a different solvent and could not be replicated. The @point is part of the
release analysis of bupivacaine base assuring control of formation of Polym

Manufacture, characterisation and process controls @

Two manufacturers of bupivacaine were initially proposed, but fowgg questions raised by CHMP, one
of the active substance manufacturers was withdrawn.

Detailed information on the manufacturing of the active su %has been provided in the restricted
part of the ASMF and it was considered satisfactory.

Bupivacaine is synthesized in three main steps using efined starting materials with acceptable
specifications. The choice of proposed starting maQ‘al is based on ICH Q11 principles.

Adequate in-process controls are applied durin ynthesis. The specifications and control methods
for intermediate products, starting materials anthreagents have been presented.

The characterisation of the active substacéd\d its impurities are in accordance with the EU guideline
on chemistry of new active substanc§

Potential and actual impurities wer, discussed with regards to their origin and characterised.

The active substance is packa@m double polyethylene bags, which complies with the EC directive
2023/2006 EC and EC 10/20 amended.

Specification \ Q

The bupivacaine ac bstance specification includes tests for appearance, identification (IR), optical
rotation (Ph. I%ur , Yess on drying (Ph. Eur.), bacterial endotoxins (Ph. Eur.), microbiological limits
(Ph. Eur.), as N LC), impurities (HPLC), residue of ignition (Ph. Eur.), residual solvents (GC), and
water conten ).

The spec @ ions of the impurities are set according to the requirements in ICH Q3B. The impurity
profil ased on the monograph of bupivacaine HCI in Ph Eur.

lytical methods used have been adequately described and (non-compendial methods)
appsopriately validated in accordance with the ICH guidelines. Satisfactory information regarding the
reference standards used for impurities testing has been presented.

Batch analysis data (3 commercial scale batches) of the active substance are provided. The results are
within the specifications and consistent from batch to batch.
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Stability

Stability data from 6 commercial scale batches of active substance from the proposed manufacturer
stored in the intended commercial package for up to 60 months under long term conditions (25°C /
60% RH) , for up to 12 months under intermediate conditions (30°C/65 %RH and for up to 6 months
under accelerated conditions (40°C / 75% RH) according to the ICH guidelines were provided.§
Photostability testing following the ICH guideline Q1B was performed on one batch. One ba

active substance was stored under stress conditions: high temperature (60°C), high hu
oxidative degradation (H20;), and 40°C / 75% RH for oxidation study. ¢

he
I le

The following parameters were tested: appearance, identity, water, chromatograpbhi krity, assay,
2,6-Xylidine, and XRDP. The analytical methods used were the same as for rele cept for XRDP,
which is not part of the release specification) and were stability indicating. \6

All tested parameters were within the specifications under long term, accele&, photostability, and
stress conditions. From forced degradation study a formation of 2,6-xyligi as been observed in the
light study. The storage conditions should thus include “Protect against t”. Bupivacaine base is

stable under the conditions investigated and no storage instructiongfare required.

The stability results indicate that the active substance manufactn%'by the proposed supplier is
sufficiently stable. The stability results justify the proposed re @ period of 48 months protected

against light in the proposed container. Q

General information O

The chemical name of meloxicam is 4- roxy-2-methyl-N-(5-methyl-1,3-thiazol-2-yl)-1,1-dioxo-2H-
1A%,2-benzothiazine-3-carboxamide corgéspending to the molecular formula Ci4H13N304S,. It has a
molecular weight of 351.40 g/mol and llowing structure:

Ha

{Ob OH O
\Q s:Nc HH

@ o k]
2

(\ Figure 2: Active substance structure

c
)
“ N

*

The a 'Qbstance meloxicam is described in the Ph.Eur. monograph 01/2017:2373. The

m mrer of the active substance has been granted a Certificate of Suitability of the European
copoeia (CEP) for meloxicam which has been provided within the current Marketing

Authorisation Application.

Information regarding structure and characteristics is provided in the CEP.

Meloxicam is a pale yellow powder practically insoluble in water, soluble in dimethylformamide, very
slightly soluble in ethanol.
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Meloxicam has a non-chiral molecular structure.

Polymorphism has been observed for meloxicam. Meloxicam is manufactured as a thermodynamically
stable crystalline polymorphic Form I.

Manufacture, characterisation and process controls b
Two manufacturers of meloxicam were initially proposed by the applicant, but following ions
raised by CHMP, one of the active substance manufacturers was withdrawn. '\

The relevant information has been assessed by the EDQM before issuing the Certifb f Suitability.

The characterisation of the impurities is in accordance with the Ph. Eur. mono@and the EU
guideline on chemistry of new active substances. &

The active substance is packaged in double polyethylene bags placed in a p@hylene container. Quality
and suitability of the primary packaging has been evaluated and consi satisfactory by EDQM.

Specification é

The meloxicam release and shelf-life release include appropri @ ests and limits for description
(visual), identification (IR, HPLC), assay (HPLC and titratiof)\degfadation products (HPLC), loss on
drying, residue on ignition, residual solvents and microbj ical quality (Ph. Eur.).

Satisfactory information regarding the reference stan used for identification, impurities and

bacterial endotoxins testing has been presented.
ge

The control tests were carried out to complyg specifications and test methods of the Ph. Eur.
monograph. Additional specifications have beeh, set for bacterial endotoxins and microbial limits. All
additional analytical methods have been &szately validated and described according to ICH Q2.

Stability 0

The stability data have been e d by the EDQM. The following re-rest period is mentioned in the
CEP: 3 years if stored in dou ethylene bags placed in a polyethylene container.

2.2.3. Finished MeQnal Product

Description of t| duct and Pharmaceutical development

L 4
The finished \c is a prolonged-release (also known as extended release) solution containing a
fixed-doser ation of bupivacaine and meloxicam that is intended for single-dose local
administr, &into the surgical site. The finished product is supplied as 4.6 mL and 10 mL
presenta filled in @ 10 mL vial and an 18.6 mL presentation filled in a 20 mL vial.

of the pharmaceutical development was to develop a prolonged-release formulation for
ication to a surgical site. It is intended to be applied as a single-dose administration without a needle
to coat the affected tissue before the end of surgery and wound closure. The product has been developed
to address the unmet medical need for a longer-lasting postoperative analgesic that provides more
effective, sustained pain relief.

The finished product is a fixed-ratio combination product that contains two active substances:
bupivacaine base and meloxicam, incorporated in a proprietary polymer (AP135).
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Bupivacaine and meloxicam both exist in multiple polymorphic forms. Based on fact that both active
substances are completely dissolved during the manufacturing process, it is concluded that
polymorphism will not affect finished product properties. For the same reason particle size distribution
and re-dispersion will not affect finished product properties. The effects due to pH are not applicable in
a non-aqueous formulation.

During the manufacture of the finished product, the active substances are first dissolved ethyl
sulfoxide (DMSO). Therefore, their solubility in mixtures of DMSO and triacetin was invest at 25°C
and 65°C. The concentration of bupivacaine in DMSO during the dissolution step is ab olubility in

room temperature. Once fully formulated with AP135, bupivacaine remains in sol@tion, even during
storage at 5°C indicating AP135 plays a role in solubilizing the active subst@ he amount of
meloxicam is well below its solubility in DMSO.

All excipients are well known pharmaceutical ingredients and their qualit mpliant with Ph. Eur
standards except for DETOSU/triethylene glycol/triethylene glycol polyglycelidéxcopolymer which is novel
excipient used in the finished product formulation. The list of excipient@cluded in section 6.1 of the
SmPC and in paragraph 2.1.1 of this report.

The viscosity of DMSO-only formulations was too high, so triaceé aprotic short chain triglyceride,
was added to further reduce the viscosity and facilitate t inistration and processing of the
formulation.

DETOSU/triethylene glycol/triethylene glycol polyglyco 'onlymer is a highly viscous polymeric
excipient that provides the slow diffusional release o@tive substances over approximately 3 days.
After the active substances are released, the polymer undergoes hydrolysis in the aqueous environment
leading to small water-soluble products that are ly cleared from the body.

No other excipient was tested during the pha%utical development to achieve a prolonged release.
The choice of this excipient was justified the fact that “in the case of a viscous polyorthoester, active
ingredients are dissolved in the formulat form a solution with the polymer and solvent excipients
and released after administration by ibon from the depot. Because the mechanism of release is
diffusion, the release of active in és begins immediately after administration of the formulated
drug product. By selecting the apé;iate polyorthester polymer compositions, short-term, controlled
release over a few days can b ved. Other commonly used classes of drug delivery polymers, for
example poly (s-caprolactor@y (lactide acid), and poly (lactic-co-glycolic acid) degrade by bulk
erosion and by hydrolysis. se polymers break down, the encapsulated active ingredient is released.
This release mechanism FQS in a lag phase (ie, the active ingredient is not released for a period of
time after administrati during which the polymer must sufficiently hydrolyze to allow the release of
active ingredients. ulation with a lag phase would have an early gap in analgesia. Additionally,
erosion of poly (Qgrolactone), poly (lactide acid), and poly (lactic-co-glycolic acid) polymers is slow,
therefore mak" idimpractical to formulate relatively short-release periods on the order of days (3 to 7
days)”. Satis@y information on manufacture, characterization, control, and stability of this novel
excipient &een provided.

Form development focused on viscosity, dose volume, and achieving sustained simultaneous
rel both active ingredients, bupivacaine and meloxicam, while maintaining bupivacaine plasma
m observed concentration (Cmax) as low as possible.

The compatibility of bupivacaine and meloxicam with each other and with the excipients was

evaluated in several forced degradation studies of the finished product. The finished product was
exposed to elevated temperature (70°C, ~72 h), and the related substances that were generated were
evaluated. There was no degradation of bupivacaine nor were any bupivacaine related substances
generated, indicating that the active substances are compatible with one another and bupivacaine is
compatible with the excipients.
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Initial efforts evaluated the possibility of formulating bupivacaine HCI, but the salt had unacceptably
low solubility in solvent excipients that could be used with DETOSU/triethylene glycol/triethylene glycol
polyglycolide copolymer. Therefore, the finished product is formulated with bupivacaine base that acts
as a “proton sink”, becoming protonated as moisture enters the formulation after administration, and
therefore reducing the concentration of protons available to hydrolyze the orthoester and contralling
the rate of release. In fact, the use of bupivacaine HCI in the formulation, even if it was solu Iwﬁuld
accelerate the rate of DETOSU/triethylene glycol/triethylene glycol polyglycolide copolymer@olysis.

In early formulation development, occasional crystallization of the bupivacaine was ob . The
addition of an organic acid as a stabilizing agent to prevent crystallization in the for ation was
evaluated. The hypothesis was that a small amount of protonated bupivacaine wo terfere with the
formation of bupivacaine crystals, as it is structurally similar but positively ch% us disrupting the
molecular order needed for crystallization. Of the organic acids screened, o eic acid was shown
to prevent crystallization of bupivacaine in the formulation. After explora% the excipient ranges,
a formulation with an approximately 20-fold lower viscosity than the initi ulation, was developed
with half the concentrations of active substances to further increase th me. This second
formulation allowed for easier administration and a sufficient volu to cover large surgical areas.
However, the Cmax observed was higher than from the initial for ion indicating a more rapid
release of the active substances from the second formulation. on the higher observed Cmax,
this formulation was discontinued from further clinical evalan

In order to achieve a more favorable pharmacokinetic (P, ofile of bupivacaine similar to that from
the initial formulation, a third formulation was devel contain the same percentage by weight of
the 2 active substances as the second formulation with #he excipient levels adjusted to provide slower
release in vivo. While the viscosity of this third fo@ation was slightly higher than in the second
formulation, the PK profile for the active ingredi as similar to that of the initial formulation.
Therefore, this formulation was selected for pQZb and phase 3 clinical trials and commercial use.

A customized IVR (in vitro release) meth developed based on a forced-air incubator with rotating
platform which provided better reproducikility than employing a USP Type 2 apparatus. The customized
method consists of placing a depo o@hed product in a cylindrical well, with fixed dimensions, that is
drilled in a polyoxymethylene ins he insert is placed at the bottom of a 10-ounce polypropylene
specimen container, and phos -buffered saline (PBS) is added. The container is closed and placed
on the rotating platform oﬁ rced-air incubator calibrated to maintain 37°C £ 0.5°C. At this
temperature, > 85% relea oth actives is achieved consistently by 72 h, similar to the in vivo release
profile. Aliquots are withdr from a set position within each container at specified timepoints using a
manual pipette. These aliguots are analysed for both meloxicam and bupivacaine contents by a validated
HPLC assay. The d ize is 200 mg to improve reproducibility, the rotation speed of the incubator
platform is 129 r r improved mixing, which led to IVR method with good precision and discriminatory
power.

N
A risk as é%(t of the manufacturing process was conducted to identify critical process steps with
correspo parameters whose variability may potentially have an impact on critical quality
attrib® QAs) of the finished product and should be monitored or controlled to assure the process
pr product of desired quality. The risk ranking considered severity, probability and detectability
re mode and effect analysis (FMEA)). Parameters receiving a risk priority rating high were
determined to be critical process parameters.

The finished product quality target product profile (QTPP) was prospectively developed to define design
criteria and to form the basis for development of the finished product CQAs. Refer to Table 1 for the
QTPP elements, targets, and justifications.
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Table 1: Finished Product Quality Target Product Profile

QJTFF Element Target Justification

HTX-011 is indicated for spplication into the
Therapeutic Indicatdon smgical site to reduce postoperative pain and the | Mot applicable

need for opioid analzesics for 72 hours.
HT-011 should be administered with the
syringe and attached Doer lock applicator (LTA) @

provided in the HTX-011 kit.

. N HTX-011 is applied into the surgical site . : g

Meshod of Administrati Mot applicabl

g HrEnen following final imigstion and suction and prior rabe * <O
to sunmng If mulbple tisswe layers ae \
frvolved, spply HT-011 after trization snd { v

suction of each layer before dosing N

HTH-011 (bupivacaine and meloxicam) \J

Dwsing Form extended-relesse solulion is 3 clear, pals yellow | Mot applicsl
to yellow, viscous ligquid

HTX-011 contains 29,25 me'ml. bupivacaine
Dosage Strength and 023 me'ml malowicam

400 ez and 12 me in 3 20 ml single-dose visl
Dwsing Presentations 20 mz and § me ina 10 mL sinele-dose visl .
60mz and 1.3 meina 10 mL m@.eaijsetwﬁ

Abbrevations: ITA Taoer Tock applicator; BT, mom ferperamure; (JTER, q.m];t}'&

<

The proposed commercial manufacturing process par; ranges for the 50 kg commercial scale were
based on evaluation of results from scale-up develc&gnt studies (0.5 kg laboratory-scale and 20 kg
pilot-scale), the manufacture of registration b es and process validation data. The proposed
commercial production process utilizes critical parameters (CPPs) that are identical to the CPPs
used for production of pivotal clinical and regi%on batches.

The finished product cannot be termi terilized by heat since meloxicam degrades at high
temperatures, nor can it be terminally sterilized by radiation since bupivacaine and meloxicam degrade
when irradiated. The finished produck,is therefore sterilized by sterile filtration.

In the sterile filtration process, t rmulated bulk product from the mixing vessel is sterile filtered

through two 0.2 um nylon filteQ series by nitrogen pressure into a sterile fill vessel. Throughout the

sterile filtration process, e to the sensitivity of DETOSU/triethyleneglycol/triethylene glycol

polyglycolide copolymer aQe formulation to hydrolysis, moisture is minimized by dry gas blow down
ipMmgnt before and during use.

and nitrogen purge o%
Extractables and Ie@b es from the container closure system were evaluated in three studies with

different solvent itFic acid, 10% DMSO, hexane, isopropyl alcohol and cyclohexane). The observed
levels of extra?:‘ s/leachables were determined to be safe.

The finishé%@luct is packed in Type I vials which are co-packaged with medical devices intended for
the prepa and administration of the finished product. These are a vented vial spike (VVS), which
is use ove the finished product from the vial directly into a syringe, a 3 mL or 12 mL polypropylene
Luegl yringe, and a Luer lock applicator (LLA) which is attached to the syringe for the administration

roduct. The medical devices are CE marked. Because the finished product is a viscous solution,
theWial is filled with some excess volume that cannot be removed due to hold-up in the vial and device
components. Hold-up weights for the syringe and LLA were determined to allow further calculation of
the minimal fill volume/weight required for specific doses.

Assessment report
EMA/CHMP/450646/2020 Page 18/163



Dose of Zynrelef required depends upon the surgical area of tissue to be treated. Nominal doses based
on the formulation and a density of 1.17 g/mL are shown in table below. The nominal volumes shown
do not include any hold-up.

Table 2 b

Bupivacaine (mg) Melozicam (mg) HTX-011*(g) HTX- uu*@
60 18 240
200 6 8.00 '
400 12 16.00 Q}j 68

“Iot including bold up in syringe, LT.A_ wial or VW5, Q

The actual volume delivered will be the volume withdrawn minus the h olume in the LLA and the
syringe. Therefore, to determine the volume of drug product that m%e withdrawn from a vial to
deliver the appropriate dose of the formulation, the hold-up in thekringe(s) and LLA(s) was added to
the target dose volume. Furthermore, hold-up in vials was add determine total minimum weight

that needs to be filled into vials

Compatibility studies between the medical devices used f Qreparatlon and administration of the
formulation and the finished product were performed by tmg them for varying lengths of time and
assessing physical changes in the components as we\ physico-chemical properties of the exposed
finished product. Components were exposed to finished product for at least 2 times the anticipated
maximum contact time indicated in the SmPC. T@oduct was evaluated for changes in drug content
and leachables; in addition, the product wasg for up to 72 hours in syringes and evaluated for
changes in viscosity, molecular mass determination (MMD), and in vitro release (IVR) as well.
Conversely, the device components were cted visually for any changes in shape, color, or integrity
that may have been associated with exposure to the formulation. There were no detectable observed
changes in any of the parameters testeyat any time-point.

The compatibility of the finished p @ t with surgical materials was assessed in vitro. Commonly used
types of silicone sheets for br implants, bone cements, metal alloys used in replacement joints,
surgical mesh, sutures, and& one-iodine solution were evaluated to determine either the effect of
finished product on the m al properties of the material, or the effect of the material on the integrity
of the drug product, mo major effects were observed when the finished product was in contact

o}
with surgical materia \i

Manufacture @ roduct and process controls

The finishé @uct is manufactured by one manufacturing site.

The ma @ uring process consists of 6 main steps: addition of DETOSU/triethylene glycol/triethylene
egcoI@glycolide copolymer, active substance solution preparation, bulk finished product preparation,
ste ration, aseptic vial filling, and secondary packaging. The process is considered to be a non-
standard manufacturing process.
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A prospective approach was used for validation of the finished product manufacturing process.
Information and experience gained during process development and registration batches production at
the commercial scale were used to support the design of the commercial finished product process
validation (PPQ). Three commercial scale batches were manufactured to complete the PPQ requirements
for each intended commercial fill volume. Validation of the labelling and secondary packaging was
completed after demonstrating that 3 consecutive batches meet pre-defined criteria. mame
manufacturing process, equipment, and facilities used for PPQ will be used for commercial r@facture.
It has been demonstrated that the manufacturing process is capable of producing thg fipished product
of intended quality in a reproducible manner. The in-process controls are adequa{\ this type of

pharmaceutical form. O
Product specification &

The finished product release specifications include appropriate tests f@s kind of dosage form:
appearance (visual), dynamic viscosity (Ph. Eur.), water content (KF), w@lar mass distribution (GPC),
particulate matter (light obscuration), identification of bupivacai a meloxicam (HPLC, HILIC),

bupivacaine assay (HPLC), bupivacaine related substances (HPL upivacaine dose uniformity (Ph.
Eur.), meloxicam assay (HPLC), meloxicam related substances ( ), meloxicam dose uniformity (Ph.
Eur.), in vitro release (HPLC), ethylene glycol, diethylene glyc d dimethyl sulfoxide (GC), triethylene
glycol (GC), container closure integrity (dye ingress), bact toxins (Ph. Eur.), sterility (Ph. Eur.),

and extractable volume (Ph. Eur.).

Ethylene glycol (EG) and diethylene glycol (DEG) are\gc impurities potentially present in the
DETOSU/triethylene glycol/triethylene glycol poly olide copolymer. They are tested at release and
also monitored on stability, although there are noﬁa to indicate that they are degradation products
of formulation components.

The proposed specification limit for EG isw{)}v the permissible daily exposure (PDE) in ICH Q3C(R6).

The proposed specification limit for DE ent is supported by results of toxicity study described in
scientific literature. Paediatric dosipg™willibe individualized on a weight basis and proportional to adult
dosing. Therefore, these acceptan na- iteria are also suitable for paediatric use.

Triethylene glycol (TEG) is a o@ er used in the manufacture of DETOSU/triethylene glycol/triethylene
glycol polyglycolide copolyf Residual monomer is potentially present in the polymer and may also

form in the finished pro as a hydrolytic degradation product. TEG is monitored on release and
stability. TEG, after aflginistration of the formulation in vivo, is released into systemic circulation during
polymer hydrolysis G%rapidly excreted. Thus, limits for TEG are set based upon the expected range
in production of olymer plus the small amounts expected to be generated during storage, and
not its toxicol ibproperties.

Control ofath@ymer content is accomplished by testing the viscosity and MMD of the finished
product. 'Bﬁity testing ensures the performance of the product, and Mn and Mw confirm the

presen e polymer.

Co é(the triacetin content is accomplished by testing viscosity, IVR, and DMSO content of the
ed product. Triacetin constitutes 25.0% of the formulation. A change in the ratio between

polymer, DMSO, and triacetin would be observed in viscosity results and IVR release results.

Therefore, it is acceptable to omit direct measurement of triacetin content from the finished product

specification.
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Specific gravity was characterized during product development, and routine control is not considered
necessary as the dynamic viscosity controls for appropriate concentration of excipients that determine
the specific gravity.

Q3D on Elemental Impurities. Potential sources of elemental impurities evaluated consist of t ive
substances, excipients, and purified water used in product manufacturing, the finished pro
manufacturing and packaging equipment used in the finished product production proces m
the container-closure systems. Based on this assessment, none of the potential sourcé d
introduce elemental impurities into the finished product at levels that exceed the res }e ICH Q3D

A risk assessment for potential elemental impurities was completed in accordance with ICH G:‘deline

Il as

control thresholds. This supports the conclusion that the finished product manufac using the
currently approved procedures, methods, and materials, at the current manuﬁ@ing site, meets the
ICH Q3D elemental impurity requirements for a parenteral product. &

In the context of the on-going review under Article 5(3) of Regulation (E@726/2004 related to the
potential presence of nitrosamine impurities in human medicinal prod he applicant was requested
by CHMP to review his product for potential presence of nitrosamine impurities and to conduct a risk
evaluation/risk assessment as appropriate. Risk assessments“from the suppliers of the active
substances, excipients and finished product manufacturer were p@ed. Based on the risk assessments
provided, the risk of nitrosamine contamination is considered

The analytical methods used have been adequately descri@ﬂ appropriately validated in
accordance with the ICH guidelines. Satisfactory inform egarding the reference standards used
for identification, assay, related substances MMD andWis€®8sity testing has been presented.

Batch analysis results are provided for 6 commeratches of 10- and 20-mL vials confirming the
consistency of the manufacturing process and i Bility to manufacture to the intended product
specification.

The finished product is released on the &t based on the above release specifications, through
traditional final product release testir§/

Stability of the product b

Stability data from 3 commeﬁQale batches of the 60 mg/1.8 mg, 3 commercial scale batches of
the 200 mg/6 mg present and 4 commercial scale batches of the 400 mg/12 mg presentation of
finished product stored foQto 36 months under long term conditions (5°C, 25°C / 60% RH) and for
up to 6 months unde&elerated conditions (40°C / 75% RH) according to the ICH guidelines were
provided. The batc medicinal product are identical to those proposed for marketing and were
packed in the Pr@ packaging proposed for marketing.

Stability dataffror® 2 commercial scale batches of 300 mg/9 mg product presentation, which is not
currentl ‘N for commercialization, stored for up to 24 months under long term conditions (5°C,
250C /6 RH) and for up to 6 months under accelerated conditions (40°C / 75% RH) according to

were tested for appearance, dynamic viscosity, molecular mass distribution, particulate
matter, identification of bupivacaine and meloxicam, bupivacaine and meloxicam assay, bupivacaine
and meloxicam related substances, meloxicam dose uniformity, ethylene glycol, diethylene glycol,
dimethyl sulfoxide (DMSO), triethylene glycol, in vitro release (IVR) for bupivacaine and meloxicam,
container closure integrity, bacterial endotoxin and sterility. The analytical procedures used are
stability indicating.
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The physicochemical and microbiological characteristics of the finished product remained within the
proposed shelf-life specification criteria when stored at long term conditions.

Samples stored at the accelerated storage conditions showed changes expected from an accelerated
storage condition. The changes observed are consistent with results seen in samples stored at long term
storage conditions.

The stability data for the sideways and upright vial orientations showed that vial orientat ade no
difference in the product quality. Additionally, stability data from development stability s with the
product presentation of 400 mg/12 mg in a 20 mL vial showed that the desiccant ar@e ylar pouch
did not have an impact on product quality.

;stability Testing of

In addition, one batch was exposed to light as defined in the ICH Guideline o@
New Drug Substances and Products. According to the photostability res&g decreasing trend for
meloxicam potency, and an increasing trend for meloxicam and bupivacai lated substances have
been observed. Therefore, vials should be protected from light and a seco packaging which provides
acceptable protection from UV and visible light was proposed.

A thermal cycling study was conducted to investigate the effects or{eeze/thaw cycles on the stability
of the finished product. The samples were exposed to a total 72 study with cycling occurring
during each 24-hour period from -20°C + 5°C to 40°C/75% | results remained within the

proposed commercial specification. Q

Based on available stability data, the proposed shelf—lif moths and do not store above 25°C.
Store in the original package in order to protect from and moisture. This medicinal product should
only be prepared immediately prior to use as stat@’n the SmPC (section 6.3).

2.2.4. Discussion on chemical, ph aceutical and biological aspects

Information on development, manufactr.c"a(ﬂ control of the active substances and the finished
product has been presented in a satisf: manner. The results of tests carried out indicate
roduct quality characteristics, and these in turn lead to the

consistency and uniformity of imp8

conclusion that the product shouI e a satisfactory and uniform performance in clinical use.

The applicant has applied Qb iples in the development of the finished product and their
manufacturing process. Ho , no design space was claimed for the manufacturing process of the
finished product. Q

2.2.5. Conclus@s on the chemical, pharmaceutical and biological aspects

The quality of’ i oduct is considered to be acceptable when used in accordance with the conditions
defined ingh& SmPC. Physicochemical and biological aspects relevant to the uniform clinical
perform::@ﬂt the product have been investigated and are controlled in a satisfactory way.

2. ecommendation(s) for future quality development

Noteapplicable.
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2.3. Non-clinical aspects

2.3.1. Introduction

The active ingredients in HTX-011-56, bupivacaine and meloxicam, are well known. Thus, the of
the assessment was the combination of bupivacaine and meloxicam in the extended—releas@

formulation. %
0\
2.3.2. Pharmacology é

Primary pharmacodynamic studies &\/Q

O

Study 33-12

The primary aim of the study was to evaluate the analgesic activity of%vacaine prepared in unique
formulations (HTX02-01 and HTX07-03) with a potential prolonged a€tivity. Bupivacaine was dosed using
2 different routes of administration: instilling (into the woun@ce) and intra-lesionally (into the
margins of the open wound). Instilling administration of HT%
administration. HTX02-01 and HTX07-03 had prolonged eff

wound closure. Q

was more active than intra wound
ing single administration just before

Study 33-13 \

The aim of the study was to assess the nociceptiv@(ivity of various formulations in postoperative pain
model in pigs. Treatments with HTX07-1233158y 11-1233155 and HTX16-1233159 were active in
relieving post operating sensitivity for 6 days.'%atment with HTX11-1233155 was active in completely
inhibiting post-operative nociception. Tr%n(ent with HTX12-1233153 (containing diclofenac) might
have an effect on changing the suture p@ y causing suture fragile.

Study 33-14 0
The aim of the study was to asseﬁ

operative pain model in pigs u i@different methods for test item introduction and different compounds
combinations. Treatment wi@arious combination of bupivacaine and meloxicam suggests that the
effect of bupivacaine a Igesic agent is more crucial in the mixture than meloxicam in the
concentration rangesyztestedNThe results show that the maximum effect of this mixture is already
achieved using the ination of 100mg/gm bupivacaine + 7.5mg/gm meloxicam. Comparison
between 2 metho @est item introduction suggests that, in this model, the most effective method of
administratiom's@jection under the skin as opposed to laying the test item directly onto the wound
bed.

Study 3?2\
i e study was to assess the analgesic effect of 5 formulations in the postoperative pain model.

with bupivacaine and meloxicam was more active than the treatment with meloxicam alone.
ment with bupivacaine and meloxicam at a volume of 3.4 ml was more active than treatment with
half*concentration or half volume (1.7 ml) suggesting a dose related effect. Treatment with the same
bupivacaine and meloxicam concentration using DMSO is more active than using NMP carrier.

e nociceptive activity of various test item formulations in post-

o;

Study 33-29

This study was conducted to evaluate the activity of 3 compounds in POP model in the pigs. Treatment
with HTX-011-056 resulted in the most prolonged analgesic effect. Treatment with either HTX-011-49,
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HTX-011-19 or HTX-011-56 were active in significantly increasing the withdrawal threshold. On study
days 3-5, only treatment with HTX-011-056 reached significance vs. saline (15.00+0.00g vs. 4.50+0.50
g for saline group on day 5; p<0.05). These data suggest that treatment with HTX-011 formulation was
active in increasing mechanical withdrawal threshold. Treatment with HTX-011-56 had the most

prolonged activity. b
Study 33-61 @

This study was conducted to evaluate the activity of 3 formulations in POP mode| i e pigs. All
compounds contained bupivacaine at a concentration of 2.5%w/w with different &Qentration of
meloxicam. HTX-11-056 contained the highest concentration of meloxicam (0.075% ) compared to
HTX-011-062 (0.038% w/w) and HTX-011-063 (0.019% w/w). Treatment with 1-056 resulted in
the most prolonged analgesic effect and was more effective than HTX-011-06 X-011-063 with no
difference between HTX-011-062 and HTX-011-063. These data suggest t atment with HTX-011
formulation was active in increasing mechanical withdrawal threshold apdjhad the most prolonged

analgesic efficacy. Reducing the concentration of meloxicam below 0. o w/w significantly affected
the analgesic effect of the HTX-011 formulations.

Study 33-68 {

This study was conducted to evaluate the activity of 3 formul in POP model in the pigs formulated
with 2.5% w/w bupivacaine and with different concentratio oxicam: HTX-011-56 (0.075% w/w);
HTX- 011-072 (0.1125% w/w); and HTX-011-074 (0.15% w). The activity of these formulations was
compared to the activity of combined injections of B i@ne and Eloxijet (Groups 1 and 2). The effect
of treatment with HTX-011-056 (Group 3) or HTX-01™%074 (Group 5) was superior to the effect of
treatment with Bupivacaine and Eloxijet even wh@oxiject was dosed at a higher dose (6 mg; Group
2). HTX-011-074 was superior to HTX-011-56 -011-072 in specific time points. Coadministration
of bupivacaine HCl and meloxicam (Eloxijet) 50%15 showed an analgesic effect, which was significantly
lower when compared to HTX-011-056. IAgreasing the concentration of meloxicam from 0.075% w/w to
0.15% w/w (HTX-011-074) significantly @ased the analgesic effect when compared to HTX-011-056.

Study 33-71 0
This study was conducted to evlgthe activity of HTX-002-013 in combination with systematically
administered meloxicam (Elg ) in POP model in the pigs. Additional aim was to compare the
combination activity with HT%-011-074 and HTX-032-001. No statistical difference was found when
comparing the activity of 02-013/Eloxiject 6mg (Group 3) with that of HTX-002-013/Eloxiject 3mg
(Group 2). Systemic agdministration of meloxicam (6 mg) with HTX-002-013 (2.5% w/w bupivacaine only
formulation) increas analgesic effect of HTX-002-013 on Days 1 and 2 with no difference on Day
3 to Day 6. Effec ﬁx-on-om, a formulation with both bupivacaine (0.5% w/w) and meloxicam
(0.15% w/w) w o different that HTX-002-013. HTX-011-074 (2.5% w/w bupivacaine and 0.15% w/w
meloxicam) Sgnificantly more effective that HTX-002-13 with and without systemically administered
meloxic ‘&) and HTX-032-001. The most active formulation was HTX-011-074.

Stud

ive of this study was to investigate the effects of a sustained release formulation of bupivacaine
oxicam (HTX-011-056) or saline on incisional pH in the pig. A pig incisional model was developed
to aSsess pH changes in a surgical incision. pH measurements were collected in the tissues surrounding
a surgical incision made on the dorsum of the pig. In saline treated or sham control incisions, a decrease
in pH occurred soon after the incision was made, and the lower pH was maintained for at least 48 hours.
Treatment of incisions with HTX-011-056 created an environment surrounding incision allowing for
incisional pH to return to a normal pH (baseline) within 24 hours.
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Results analysis

a) Assessment of the analgesic efficacy of an extended-release formulation of bupivacaine
alone and liposomal bupivacaine (Study 33-12, Study 33-14).

BPV contained in their design polymer offers a higher efficacy at all the timepoints in compari with
liposomal BPV such as Exparel®. It was concluded that “administration of HTX-002-01er ted in a
greater analgesic effect compared with liposomal bupivacaine through 144 hours % ig 3). The

analgesic effect diminished for HTX-002-01 from 48 to 96 hours and for liposomal bdpivacaine from 24
hours”.

Figure 3: Analgesic Effect of an Extended-Release Formulation of Bu@ne Alone and

Liposomal Bupivacaine 0
m5aline (n=4) mLliposomal Bupivacaine (n=4) = HTX-002-01 (6-Day R@Ieam

100.0 =

o
-3
=3

&
>
@
=1
o

Increasing Analgesia
Percentage of Maximum Force (60 gm) Tolerated
3
=

@
=
=

| 8
B
j d»\.l illll

1 3 24 48 72 96 120 144
Hours' t Incision and Drug Administration

w
=
=

N
=
=

w
=3
=3

he
S
o

=
=

0
Conclusions made by the applicant are &mnable since the applicant has not selected Exparel with
the highest dosage. Indeed, a formul t&lwith 266 mg of BPV in Exparel would have been a better
comparator since the analgesic effeef relies on BPV and therefore local available concentrations may
deeply affect the scores obtained efore, the applicant was asked to discuss why Exparel with the
lowest concentration (106.4 mgyN PV was chosen as the comparator. The applicant has underlined
that the purposes of studie& HTX-002-001 (extended-release formulation of BPV) and Exparel
(liposomal BPV) were not onstrate superiority of HTX-002-001 over Exparel. Doses selected were
based on time of release a ength of the incision. It is agreed that loss of analgesia is expected after

time, however it is nothlearly understandable how strong analgesia with HTX-002-01 (BPV only) could
occur after 1 hr post jhgision and drug administration.

Moreover, nod4nfegmadtion regarding local concentrations and kinetic of release from HTX-002-01 and
Exparel are a kble and due to the difference of nature between the two products (liposome vs polymer)
the use | is questionable. The applicant answered that differences observed regarding PK profile
are relat he kinetic release of BPV and the amount of BPV released at the site of administration is
simila@ een HTX-002-01 and Exparel. In addition, it appears in Fig 3 that a full analgesia is observed
1h ose with HTX-002-01 whereas an efficiency of only 20% is observed with Exparel at the same

oint. It appears also from Fig 3 that analgesic effect with HTX-002-01 drops from 5 to 96 hrs,
however superiority vs Exparel is not demonstrated at that timepoint. Superiority of HTX-002-01 over
Exparel has been observed until 72 hrs. Nevertheless, it is difficult to conclude that the superiority is
correlated with the nature of the product of the highest total BPV concentration. In addition, it is not
clear whether or not the full analgesia observed at 1hr is due to a burst release of BPV from HTX-002-
01. Overall, plasma concentrations observed in BPV only describe systemic exposure and cannot describe
the release of the chemical substance from its support and the mean residence time. It is not possible
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to correlate what is observed in systemic (quick massive release in BPV?) moreover the applicant has
stated that measurement of the local tissue concentration of bupivacaine following administration of
HTX-002-01 (extended-release formulation of bupivacaine) or Exparel (liposomal bupivacaine) is not
possible.

In addition, a further increase in analgesia was observed at 144 hrs whereas no return was ob@d for
Exparel and the applicant did conclude: “As inflammation subsides with time, the pH at cision
returns to physiologic pH and more bupivacaine in the un-ionized lipid-soluble form j @Iable to
penetrate the nerve membrane. This could explain the return of the analgesic effect 3@ 002-01 at
around 120 hours.” In theory similar finding could be observed if sufficient local condentration of BPV is

available whatever the origin of the product. O
Overall superiority of HTX-002-01 over Exparel (106.4 mg) is only partially demonstrated although the
highest efficacy for Exparel was observed only between 3-5 hrs.

Qination formulation of

b) Assessment of the analgesic efficacy of the extended-releas%

bupivacaine and meloxicam (Study 33-12, Study 33-13, Study ).

The reduced sensitivity in the VF test was expressed as an increase &he withdrawal force and therefore
reflecting the analgesic effect of the test article. The applicant I-@'ghlighted that compared to saline
and as expected a significant beneficial effect following ins dosing of various extended-release
formulations, containing ropivacaine or BPV, versus vehicl served during the study. Best scores
were obtained after 6 days for G5 and G6, however scor ﬁned in G6 should be tempered based on
the presence of buprenorphine (analgesic effect). 6

The applicant has stated that "Meloxicam demonstrated the optimal profile of potency (to allow a practical
dose for incorporation in the matrix) and other !‘@ochemical properties, such as solubility, for use in
combination with bupivacaine formulated w@e TEG-POE polymer.” However, there is no clear
demonstration how MLX was the perfect candidat€ compare with other NSAID and since local pH variation
is the key factor why a standard pH mo%ﬂr has not been used. In other words, there is no proper

demonstration that MLX acts as an actiye stance, in that case MLX would be equivalent to an excipient
and the product may not rely on the CHMP/158268/2017 guideline on fixed combination medical.

The applicant has compared the sic potency of HTX-002-01 (BPV 316 mg), HTX-011-03 (BPV 351
mg / MLX 81.9 mg) and Expa @V 106.4 mg) over saline test article. Saline, HTX-002-01, and HTX-
011-03 were administered bw,instillation, and liposomal bupivacaine was administered by injection in
each side of the wound. asing analgesia scores of the various test articles are reported in Fig 4.
HTX-002-01 is an extgnded-telease formulation of bupivacaine alone designed to release bupivacaine
for 144 hours. HT, 03 is an extended-release combination formulation of bupivacaine and

)&‘elease bupivacaine and meloxicam for 144 hours. Liposomal bupivacaine was

meloxicam desig
designed to reie\ bupivacaine for up to 96 hours.
0\< ’
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Figure 4: Analgesic effect of an extended-release combination formulation of bupivacaine
and meloxicam, extended-release formulation of bupivacaine alone, and
liposomal bupivacaine
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The choice of the concentration of BPV in Exparel is questionab %rder to compare the nociceptive
activity of various formulations in this animal model. Scores ohb a@d for HTX-002-01 and Exparel have
been previously discussed. From Fig 4 it appears that fuIIgesia was obtained from 1hr pots
administration till 144 hrs without any drop of the effect. TI-%e Its seem to demonstrate that addition
of MLX to BPV led to a higher effect or did maintain fect at the same level for a long period.
Therefore, from that aspect potency of HTX-011- HTX-002-01 > Exparel and has shown a
“synergistic activity” of the combination. As previously hypothesized, full analgesia at 1hr pots
administration is the result of a “burst effect” reng locally BPV. Nevertheless, the full potency for
HTX-011-03 observed during almost all the tirr@wts is questionable since it is not known if that potency
is directly linked to the “synergistic activity” or rélated to the high dose level of MLX involved. Thus, the
choice of a high dose in MLX (81.9 mq) is able since this dose is by far superior to the highest dose
used in humans (15 mg/day). 81.9 mg,i for a mini pig of 40 kg would correspond to a human dose
of 116 mg based on a human of 6(®Overall, superiority of HTX-011-03 over HTX-002-01 is only
partially demonstrated. The appli was asked to discuss the rationale for the dose selection in MLX
used in HTX-011-03. The appli justify the use of a high dose of MLX in the context of sustained-
release. This was considered mable. Nevertheless, there is no indication based on PK data that the
effective daily release of nd how closed it is to the maximum daily oral dose in humans (15
mg/day). It is not clear strong analgesia is observed so quickly whatever the formulation used
and less is known re@arding the minimum effective local concentration in BPV (released from the
polymer) to have a acological effect on pain release. In addition, it is observed that combination

with MLX results ifiMigher efficacy.
.

c) Adminis@n of bupivacaine and meloxicam in the extended-release combination
formula iﬁx Its in a greater analgesic efficacy than bupivacaine alone or meloxicam alone
in the e ed-release formulations (Study 33-12, Study 33-14 and 33-24).

Treat with bupivacaine and meloxicam was more active than the treatment with meloxicam alone.

nt with bupivacaine and meloxicam at a volume of 3.4 ml was more active than treatment with
half*concentration or half volume (1.7 ml) suggesting a dose related effect.

Treatment with the same bupivacaine and meloxicam concentration using DMSO is more active than
using NMP carrier.

Based on results obtained from studies 33-12, 33-14 and 33-24, the applicant has compared the
analgesic effects of HTX-002-01 (BPV 316 mg), HTX-011-10 ( BPV 234 mg / MLX 8.9 mg), HTX-009-003
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(MLX 3 mg) and liposomal BPV Exparel (106.4 mg). HTX-002-01 is an extended-release formulation of
BPV alone designed to release BPV for 144 hours. HTX-009-03 is an extended-release formulation of
MLX alone designed to release MLX for 72 hours. HTX-011-10 is an extended-release combination
formulation of BPV and MLX designed to release BPV and MLX for 72 hours. Liposomal bupivacaine was
designed to release BPV for up to 96 hours. b

Figure 5: Analgesic effect of extended-release formulations of bupivacaine alone @
meloxicam alone, extended-release combination formulation of b@acaine
and meloxicam, or liposomal bupivacaine \
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The applicant stated that “local admi 'Mn of an extended-release combination formulation of
bupivacaine and meloxicam results j rCa!ater and longer analgesic efficacy compared with local
administration of extended-releas féations of each individual active ingredient alone.”

The choice of the concentration Q in Exparel is questionable in order to compare the nociceptive
activity of various formulation @is animal model. From Fig 5 it appears that similar efficacy between
HTX-002-01 and HTX-011-1 observed at 3-5 hrs post incision corresponding to the maximum efficacy
of Exparel with an overall Q effect compared with those from HTX-002-01 and HTX-011-10. Analgesic
effect of HTX-002-014droppetrafter 24 hrs whereas analgesic effect reached its maximum for HTX-011-
10. Therefore, sup X of HTX-011-10 over HTX-002-01 was demonstrated between 24-48 hrs.
Nevertheless, bas 9&he high SD observed at 72 hrs for HTX-011-10, superiority of HTX-011-10 over
HTX-002-01 sépronounced. Since HTX-002-01 was designed to release BPV for 144 hrs and HTX-
011-10 was dé€sigmed to release BPV and MLX for 72 hours, it would have been interesting to follow the

analgesi % over 144 hrs. Regarding HTX-009-03, analgesia scores were the lowest observed
through I'the time-period demonstrating that MLX alone was not sufficient to provide a satisfying
analg ect.

it can be concluded that local administration of extended-release formulation of BPV and MLX
( -011-10) was more efficient than extended-release formulation of BPV (HTX-002-01) between 24-
48 hrs with the same tendency up to 72 hrs. Therefore, MLX seemed to prolong the analgesic efficacy of
BPV after 24 hrs. Based on these results and scores obtained up to 24 hrs pots incision, it appears that
release of BPV and MLX or time residency at the local site of administration were different. A question
was raised if there a real extended-release for both substances or if real extended-release is observed
solely for MLX. The applicant has answered that the same TEG-POE polymer is used to achieve the
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extended release in all HTX-002 and HTX-011 (and HTX-009, meloxicam only) formulations tested in
nonclinical and clinical studies including HTX-011-56, the intended commercial formulation tested in
Phase 2b and Phase 3 clinical studies. PK and/or in vitro release (IVR) profiles have been used to
demonstrate the extended release of bupivacaine and meloxicam from HTX-011 and bupivacaine from
HTX-002 for several formulations as well as meloxicam from HTX-009. Applicant’s response upderlined
that both polymers were not designed to release BPV over the same length period. The ap bf has
acknowledged that although no PK data are available for HTW-011-10, IVR profile was sub ed of both
active ingredients BPV and MLX. The applicant has considered similar profiles for,b%ompounds
nevertheless the extended release for MLX appeared more delayed in comparison with hereas the
applicant has considered that BPV PK profile is not modified by MLX presence &‘igure 5), both
polymers were not designed to release BPV over the same period. Based on _Fi 5, it cannot be
concluded that difference in PK profile between BPV and MLX is due to MLX cle ce. Indeed, it appears
that MLX release seems to be delayed but it is unknown how valuable ¢ e the in vitro/in vivo
correlation. In addition, as previously mentioned, real description of the P&bﬂle of Zynrelef is difficult

to figure out since only a part of the process is observed (after sy jc passage). In conclusion,
extended release is observed for BPV and MLX, however PK profile ca t be considered similar and
MLX’s release from the matrix appears more delayed. Uncertain remain regarding the whole PK

process and no translation to Human can be drawn. Superiority (@\/: MLX extended-release over BPV
only extended-release is significant between 24-48 hrs post i@n.

d) Determination of the lowest effective Meloxicam: @w caine ratio in an extended-release

formulation

In Study 33-61, treatment with HTX-011-056 has r%ed in the most prolonged analgesic effect and
was more effective than HTX-011-062 or HTX—01Q3 (no difference between HTX-011-062 and HTX-
011-063). All compounds contained BPV at a ration of 2.5%w/w with different concentration of
MLX. HTX-11-056 contained the highest conceﬁon of MLX (0.075% w/w) compared to HTX-011-062
(0.038% w/w) and HTX-011-063 (0.019%_ w/w). Therefore, Study 33-61 has highlighted that a dose
increase in MLX will enhance efficacy. In @ddition, increase in MLX concentration has also been associated
with a raise in efficacy at Day 4 with%xmum observed at Day 5 for HTX-011-56 in comparison with
HTX-011-062 and HTX—011—063.§ plicant was expected to explain why HTX-011-56 profile is
different after Day 4 whereas sin y was observed for HTX-011-62 and HTX-011-63. The applicant
did justify discrepancies due t ﬁ ormal response from Animal 28. The answer provided was endorsed.

In Study 33-68:

e  Superiority ofﬁ&t was observed with HTX-011-056 (Group 3) or HTX-011-074 (Group 5)
vs Bupivacaj d Eloxijet even when Eloxiject was dosed at a higher dose (6 mg; Group 2).
Coadmini m of bupivacaine HCl and meloxicam (Eloxijet) solutions showed an analgesic
effect pwhich Significantly lower, when compared to HTX-011-056. Increasing the concentration
of m (&am from 0.075% w/w to 0.15% w/w (HTX-011-074) significantly increased the
¥ iC effect when compared to HTX-011-056. It appears that superiority of HTX-011-074
@ served over HTX-011-56 and HTX-011-072 in specific time points. Therefore, the
pplicant was expected to discuss why formulation HTX-011-074 was not selected as the final
6rmulation instead of HTX-011-56. The applicant justifies the development of HTX-011-56 based
éon its lowest effective MLX:BPV ratio in the extended-release combination formulation. This is

acknowledged, also in light of the results obtained in clinical studies.

No dose-response relationship (trend of effect of HTX-011-072 always reduced compared to HTX-011-
56) in the mean von Frey force required for withdrawal. A question was raised on how this be justified
in light of the rationale proposed behind the use of such combination therapy. The applicant presented
the relationship between the average von Frey withdrawal force and the MLX:BPV ratio. A clear dose
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(MLX:BPV ratio) response with increasing amounts of meloxicam can be extrapolated. These data further
justify the choice of developing HTX-011-56, which presents the lowest effective MLX:BPV ratio in the
extended-release combination formulation.

e) Systemic administration of meloxicam does not enhance analgesic efficacy locally
administered bupivacaine alone in the extended-release formulation

Conclusion of the applicant claiming superiority of HTX-011-56 over HTX-002-13 could be a@yed until
24 hrs and after 48 hrs even though high variability has been observed. Returns in gna ja profile is
observed but this phenomenon was not explained.

f) Determination of a potential mechanism by which meloxicam enha the analgesic

efficacy of bupivacaine Q

Study 33-87 should be considered as the key study to justify the use of ML rding the effect on pH
variation. A drop of pH was only observed on the intra-dermal area wheréo drop was observed on
the intra-incisional area. In addition, discrepancy is observed wherein r. in pH is observed when HTX-
011-56 is used. Indeed, if a raise in pH is observed after a drop due incision, it would have been
observed at the intradermal interface, therefore the raise described%uld correspond to the intradermal
part. However, HTX-011-56 would be applied below the skin inci@(intra—incisional) where no drop in
pH was observed therefore the use of MLX as pH modulator i using and should be discussed by the
applicant. The applicant has stated that: “the Agency’ s i tion of Figure 2 in Study Report 33-
87 is correct: a drop in the pH was observed in the intra | tissues surrounding the incision and not
inside the intraincisional pocket formed by the incisi rée pH in the intraincisional pocket does not
decrease because the mechanism of pH drop ( \Z&onsmction and infiltration and activation of
neutrophils) occurs within the tissues (details aescribed in the response to the Major Objection
#264)". The applicant has acknowledged that On 2.6.2.2.1.3 and related descriptions in the text
are not clear. Rise in the pH is observed in thgadermal tissues surrounding the incision due to MLX
presence via diffusion. However, less is k n regarding local concentrations in MLX and time residency
at this interface and no reply would be diven by the applicant and therefore the issue was not pursued.
In addition, PK results generated in p@ave shown a similar PK profile between BPV and MLX, whereas
I

significant differences were observ; ogs and rats species.

Secondary pharmaco@mic studies

No secondary pharmacolo‘Qudies were conducted.

AN

Safety pharm gy programme
The applicant’ Qcted hERG test with MLX that was in principle not in accordance with the regulatory
standards, H@r, ICy0 inhibition of hERG would correspond to a circulation concentration in MLX of
10 000 n whereas Cmax Observed at the MHRD (BPV 400 mg/ MLX 12 mg) was measured between
270-527 L. Moreover, Cmax values are 4-fold lower than the mean Cmax measured with the lowest
approvgdjoral dose of MLX (MOBIC 7.5 mg/day), no effects on ECGs were observed during repeated-

xicity studies and no effect on QT was observed in clinic. Overall, the effects on CV can be
cohgidered as potentially low.

Pharmacodynamic drug interactions

No pharmacodynamic drug interactions studies were conducted.
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2.3.3. Pharmacokinetics

The following studies were conducted:

e 2 absorption studies with HTX-011-56 in rats (study 33-79) and dogs (33-36).

e 1 excretion study with HTX-011-56 in minipigs (study 33-77). b

e 1 PK drug interaction study with HTX-011-56 and lidocaine in minipigs (33-78).

e 2 other PK studies with bupivacaine alone and meloxicam alone in extended-releas, @ulations
in dogs (study 33-47 and study 33-69). . @

In the absorption studies, exposure to bupivacaine and meloxicam following admini &on of HTX-011-
56 was assessed in rats and dogs following a single subcutaneous administration.

In Study 33-79 male and female rats (9/sex/group) were administered as a sij C dose HTX-011-56
at a low (25 mg/kg bupivacaine and 0.75 mg/kg meloxicam) or a high (5§Rg bupivacaine and 1.5

mg/kg meloxicam) dose level.

Table 3: Mean PK parameters for bupivacaine and meloxicarfﬁi SD rats following a single SC
administration of HTX-011-56 (Study 33-79

Doze of HTX-011-36 tuz i Comy AUCr
(mg/lg) Analyte Sex N (k) (ng/mL} (h'ng/mlL)
Low dase
M 9 o Qs 600 276 7,260
25 Bupivacane ot
Fol oo | s 0.50 3 £.240
05 Mo M 26.3 24.00 1.860 175,000
h B F "\J NC 72.00 3.770 Ne*
High dose -
M N 9 181 4.00 474 16,400
50 Bupivacaine
Ve 9 16.2 1.00 510 15,000
N | s 65 | 7200 3,480 340,000
15 Meloxca:
F 9 405 72.00 7,180 962,000
@ Not ¢ ed due to insufficient number of samples.
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Figure 6: Mean concentration-time profiles of bupivacaine and meloxicam in SD rats
following a single SC administration of HTX-011-56 (Study 33-79)
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In Study 33-36, male and female Beagle dogs ( Q;roup) were administered a single SC dose of HTX-
011-56 (6.96 mg/kg bupivacaine and 0.209 kg meloxicam for males and 6.66 mg/kg bupivacaine
and 0.200 mg/kg meloxicam for females)&

The objectives of the Study 33-77 were deasure levels of the primary hydrolysis products triethylene

glycol (TEG), pentaerythritol mongpropinate (PEMPA), pentaerythritol (PE), the metabolite triethylene
glycol monocarboxylic acid (TEG upivacaine (BPV), and meloxicam (MLX) in the plasma, milk,
and urine of nursing sows followinga SC dose of HTX-011-56 within 48 hours of farrowing, and to

measure levels of TEG, PEMP( EG acid, BPV, and MLX in the plasma, and urine of piglets following
dosing to the sows.

The aim of Study 3378 wasfto determine the PK profiles of BPV and MLX after a single administration
of HTX-01l1toa5¢c %ion with or without lidocaine in naive male Yucatan minipigs (12 animals: 3 /
group). Lidocaine cc%winistration with HTX-011-56 did not result in any significant modification of the
individual PK ga@ers of BPV and MLX.

In Study %3— 7 udy Report 33-47), male and female dogs (5/sex/group) were administered a single
SC dose M ivacaine alone in an extended-release formulation HTX-002-13 wherein HTX-002-13
contains ame amount of bupivacaine as HTX-011-56.

In 1@3—69 (Study Report 33-69), male and female dogs (5/sex/group) were administered a single
oSe of meloxicam alone in an extended-release formulation (HTX-009-05). HTX-009-05 contains
thessame amount of meloxicam as HTX-011-56.

The distribution and excretion of the TEG-POE polymer in HTX-011-56 were evaluated during the
development of United States (US)-approved parenteral product, SUSTOL® (granisetron) extended-
release injection, for subcutaneous use. SUSTOL is formulated with vehicle, APF18A, which is composed
of 80% TEG-POE polymer and 20% methoxypolyethylene glycol (MPEG)-550.
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In the development of SUSTOL, the TEG-POE polymer was assessed following SC local administration
consistent with the Food and Drug Administration (FDA) Guidance for Industry on Nonclinical Studies for
the Safety Evaluation of Pharmaceutical Excipients (May 2005) and Committee for Medicinal Products for
Human Use (CHMP) Guideline on Excipients in the Dossier for Application for Marketing Authorisation of
a Medicinal Product (EMEA/CHMP/QWP/396951/2006, June 2007). b

To assess the distribution and excretion of the TEG-POE polymer in APF18A, the TEG moietm
randomly labeled throughout the molecule. Thus, the results of these assessments provi rmation
on the distribution and excretion of the TEG-POE polymer in HTX-011-56. ¢

2.3.4. Toxicology \QO
Single dose toxicity S’
Single dose toxicity studies did not reveal any systemic toxicity. No de were recorded, no effect on

food consumption, body weight, urinalysis parameters, on coagulat{; on haematological parameters...
were observed. The main observed effects were localised at the ipj n site and clinical signs observed
consist mainly in crust, lesions, and skin discoloration. @opic findings at the dosing site
corresponded to minimal to moderate SC necrosis, inflammat edema, epidermal erosive/ulcerative

inflammation. Overall, all the test articles were well tolerat€d and TK analysis have highlighted exposure

to all tested animals. \O

Repeat dose toxicity O

Repeated-dose toxicity studies with up to a @y observation period were conducted in SD rats or
beagle dogs with the aim to assess systemic and local toxicity of HTX-011-56 under exaggerated
conditions. No mortalities were observ ng both studies and no findings suggestive of systemic
toxicity. In rats (study 33-85), simil -adverse inflammatory findings were observed following
administration of HTX-024-02 o 11-56 at the dosing sites as in the single-dose studies
nevertheless incidence and severibre higher compared to single dose toxicity studies. Full recovery
of the inflammatory changes w most observed at the end of the observation period. In dogs (study
33-86), adverse findings wer€ obServed in animals (except saline group). In animals administered HTX-
024-02, moderate to sev ema and hypoactivity, dermal scabs, and swollen sites were present and
serosanguinous fluid at tﬁsing sites of some animals were noticed. Decreases in body weights and
changes in clinical p xwgy parameters were linked with acute inflammatory reaction to HTX-024-02.
Based on these eve ose volume for HTX-024-02 was decreased from 1 mL/kg to 0.5 mL/kg. Overall,
HTX-011-56 vs‘as@tolerated and no systemic toxicity was observed.

Supportive dat ith TEG-POE polymer

Nonclini Xicology studies of APF18A were conducted in the development of the US-approved

paren oduct, SUSTOL. Because APF18A is composed of 80% TEG-POE polymer, the nonclinical

toxico studies conducted with APF18A administered SC are relevant to the assessment of safety of
-POE polymer in HTX-011-56.

The TEG-POE polymer has been qualified in:
e 2 GLP repeated-dose toxicity studies in rats and dogs;

e 2 GLP in vitro genotoxicity studies + 1 GLP in vivo genotoxicity study in rats
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e 4 GLP Segments 1 through 3 reproductive and developmental toxicity studies in rats and rabbits
that evaluated APF18A.

The results of the repeated-dose studies of APF18A were consistent with those conducted in the
development of HTX-011-56.

¢ No systemic toxicity.

e At the dosing sites, transient inflammatory changes. c®
¢ No genotoxic potential {\

e No reproductive and developmental toxicity of the TEG-POE polymer. O

An Ames test was conducted in accordance with OECD guideline with a ct derived form HTX-011-
15 wherein relative BPV and MLX concentrations are higher, 4-fold and ﬁ)ld respectively. In presence
and/or absence or S9 metabolic activation system no significant iQdcrease in the number of revertant
colonies was observed and therefore it was concluded that HTX-0 was not genotoxic and by analogy
HTX-011-56 as well. In addition, the applicant has submitted s of genotoxicity studies conducted
on APF18A polymer that should support the use of the TEG; lymer in HTX-011-56. Applicant was
expected to discuss why the standard genotoxicity test batkery’is not needed. Applicant’s response was
based on previous results regarding BPV and MLX. Con ng the evaluation of the genotoxic potential
of TEG-POE, the applicant relied on in vitro data (mutagenicity item) and in vivo data (rat pnucleus).
Moreover, the applicant has justified the lack of s ard genotoxicity test battery for HTX-011-56 since
an Ames test was performed with HTX-011-1 contains higher concentrations of MLX, BPV and
TEG-POE. In addition, genotoxicity testing s'in line with CHMP Guideline for the non-clinical
development of fixed combinations of m@al products (CHMP/SWP/258498/05; January 2008) and
ICH M3(R2).

Carcinogenicity bo

No carcinogenicity studies we =@‘ ducted.

Genotoxicity

Reproduction Toxic.Q

Reproductive and d mental toxicity studies were not conducted. Relevant data is already available
from product in ion for already approved medicinal products containing bupivacaine and

meloxicam. ‘\
N9
Local '@rance
Local @ance was assessed in 6 GLP studies
3-83

Single SC administration of HTX-011-56 in a surgical bone defect model was clinically well-tolerated. No
differences in bone in-growth or regeneration of the adipose and hematopoietic tissue when compared
to untreated or saline-treated limbs. The NOEL was set to 45.4 mg/kg BPV with 1.37 mg/kg MLX.

Study 33-80
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Findings observed (surgical site skin bruising, discoloration, swelling) were procedure-related and
moderate erythema and oedema were observed on the surgical site. No differences between control and
test groups for any of the three types of meshes, were observed. No treatment-related biological
changes for any of the three types of mesh implantation. All pathology findings were comparable
regardless of the type of surgical mesh. This study has demonstrated that single administratiompf HTX-
011-56 with implantation of surgical meshes Gore-Tex, polypropylene, or polyester was bio ﬁtible
and tolerable. No adverse impact on the integrity of the tested meshes after implantation u®14 days
were noted.

0\
Study 33-41 {

No increase in incidence or severity of the dermal and/or subcutaneous changes i ogve of normal and
comparable reparative process at incision sites after administration of all thr@ed items compared
to the control (saline and vehicle) and comparator (HTX-002-014). No differ in healing between test
items and the comparator and the changes observed were considered to beyeldted to the normal process

of healing. @

Study 33-54

BPV/ MLX induced a slightly increased incidence of the findings @these changes were apparent at a
low incidence. Minimal differences of incidence and severity o dermal and/or subcutaneous changes
were observed across all controls, BPV and MLX incision sib‘ tive of comparable reparation.

Study 33-42

Single administration of HTX-024-001 Vehicle Control, H¥X-002-14, HTX-011-49, or HTX-011-56 as a
brachial plexus block in dogs was well tolerated o adverse findings evident 3 or 14 days following
administration. Q

Study 33-63 &

Perineural administration to male beagl(djgs of HTX-011-056 and bupivacaine HCI (reference) for 3

consecutive days, were well tolerated. Anaesthetic properties of HTX-011-056 were demonstrated, but

there was no indication of prolong% ts when compared to bupivacaine HCI. There were no gross or
1

microscopic changes related to -056 or bupivacaine HCI were noticed. Higher Ciast confirmed the
extended kinetics of HTX-011- hen compared to bupivacaine HCI.

2.3.5. Ecotoxicity ironmental risk assessment

The applicant has St@t d a justification for the absence of a complete Environmental Risk Assessment
(ERA) for bupivagai n the marketing authorization application (MAA) for Zynrelef (bupivacaine and
meloxicam) p’r@d-release wound solution. A separate ERA document has been prepared for
meloxicanl. (J

justi xn for the absence of a complete ERA for bupivacaine is on the basis that it is already
variety of approved drug products and Zynrelef is intended to replace the use of already
pivacaine-containing drugs at a same or lower dosage, thereby not significantly increasing
rall environmental exposure of the active ingredient, bupivacaine. The absence of significant
incfease of the environmental exposure is furthermore demonstrated by comparing the recent
bupivacaine EU consumption data with the expected production volume for Zynrelef.

From meloxicam ERA assessment it appears that the logDow value of meloxicam is below 3 (i.e., logDow
=1.6atpHS5, 0.1 at pH 7 and -0.5 at pH 9). Therefore, it is not identified as a PBT or a vPvB substance.
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The Phase I PECSW of meloxicam (0.00049 ug/L) does not exceed the action limit of 0.01 ug/L, and
meloxicam is not expected to affect the reproduction of vertebrate or lower animals at concentrations
lower than the action limit of 0.01 pg/L. A Phase II environmental fate and effects assessment is thus
not triggered.

2.3.6. Discussion on non-clinical aspects @b

The applicant has submitted a pharmacological package based on experiments perf ng in piglets
wherein POP in pigs was chosen as the animal model. POP in pigs is a usual model@nd%herefore it is
acceptable to demonstrate the POC of HTX-011-56 in this model. The aim of e¥studies was to
demonstrate the analgesic efficacy of locally administrated extended-releas ation of BPV and
MLX. Main claim of efficacy is based on the use of low dose of MLX in the form in order to normalize
the local pH of the acid environment (caused by the incision) and therefo %dify the ratio between
ionized: un-ionized form of BPV. Only the un-ionized form is able to penetra&o the nerves and thereby
enabling analgesic activity. Overall, the elements presented to supp POC needed clarifications
since some discrepancies have been noticed in the interpretation ofghe studies conducted. Indeed, the
main question mark relies on the pH variation at the site of admini ion wherein from data submitted
no pH drop was observed in study 33-87 and therefore the ne mof use of MLX was questioned.

Prior to that, the applicant has attempted to demonstrate riority of an extended formulation of
BPV alone (HTX-002-1) over liposomal BPV, but the ice of that comparator in terms of BPV
concentrations was not optimal. Thus, overall supe 'or@f HTX-002 could be considered as partially
demonstrated. \

The applicant has studied the analgesic efficacy o extended-release combination formulation of BPV
and MLX in studies 33-12, 33-13 and 33-14.Qresults generated demonstrate that that addition of
MLX to BPV led to a higher effect or did maintainthe effect at the same level for a long period. Therefore,
from that aspect potency of HTX-011- HTX-002-01 (BPV only)> Exparel and has shown a
“synergistic activity” of the combination§ Nevertheless, since very high concentration of MLX was used
in HTX-011-03, these results have tc@empered.

Local administration of extended- % e formulation of BPV and MLX (HTX-011-10) was more efficient
than extended-release formula@of BPV (HTX-002-01) between 24-48 hrs with the same tendency up
to 72 hrs. Regarding HTX—OO((; analgesia scores were the lowest observed throughout all the time-
period demonstrating tha lone was not sufficient to provide a satisfying analgesic effect. Overall,
MLX seems to prolo th@algesic efficacy of BPV after 24 hrs. Based on these results and scores
obtained up to 24 hxst—incision, it appears that release of BPV and MLX or time residency at the
local site of adminis@n were different.

ighlighted that systemic administration of MLX does not enhance analgesic efficacy
ated BPV alone in the extended-release formulation. Indeed, superiority of HTX-011-
-13 could be accepted until 24 hrs and after 48hrs even though high variability has

The applicant
of locally a‘d
56 over

PK r@ of HTX-011-56 has been investigated throughout PK studies of various extended-release
tions in rat and dog species. Although the PK development program is consequent many
un ainties remain and lack of some studies have not been justified by the applicant.

The CHMP did not require any new animal studies since it appears from the dossier that no correlation
can be drawn between animal PK vs Human PK. In addition, it can also be said that no correlation can
be made between in vitro release and in vivo PK.
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Uncertainties remain due to the lack of the knowledge of local concentration in BPV and MLX and the
effect observed. It is acknowledged that an extended release is observed for the two substances,
however the regimen of delivery from the polymer seems different based on systemic levels. Indeed,
BPV is massively and rapidly released from the polymeric support whereas MLX'’s release is slower and
with a lower intensity. Therefore, based on concentrations, efficacy observed during pharmaeglogical
studies is difficult to be properly understood. 6

In study 33-79, the applicant did conclude that no sex differences were observed for BPV, @ver high
variation in Tmax value measured for BPV (25 mg/kg) is observed between male (6 hr%\ female (30
min) rats. The same tendency is observed with the highest dose in BPV (50 mg/kg). MQO er, it appears
that Tmax and T1/2 for BPV and MLX in rats are different whatever the sex chos@hereas similarity
was observed for both substances in pigs (study 33-87). In addition, from % eport 33-79 mean
concentration-time profiles are different in terms of curve shape between ahd MLX. Therefore, the
applicant was expected to discuss the difference observed in curve shape a ssible relationship with
extended release. The applicant underlines that inter-animal variability ple assay variability can
result in differences in mean Tmax and attributed to the plateau in BP rved until 12 hrs post dose.
This information did not appear in PK profile presented for BPV irﬁ,ldy 33-79. A similar answer was
given for MLX based on limited number of sampling time poi the terminal phase and this is
acknowledged. MLX t1/2 value presented in the dog PK study @33—36) has shown high variability
with an important SD, therefore mean-concentration time p for MLX (study 33-36) are of weak
interest since it is based on pool values with a high SD.«Thérefore, information generated during PK
studies are not very supportive. The applicant consi that “curve shapes” of bupivacaine and
meloxicam in rats in study 33-79 appear differentse the clearance is very different for these
compounds. Although the applicant relied on IVR.study to ascertain that BPV and MLXD release are
equivalent and differences observed in the curve@:es in rats study are related to different kinetic of
clearance. Nevertheless, in vivo results in anin@ave shown difference in terms of PK profile therefore
IVR cannot be considered as supportive t scribe similarity of release between the two substances and
no in vitro/in vivo correlation can be drawn.

As observed in study 33-79, it has bee served during study 33-36 that PK profiles for BPV and MLX
are different in dog species (study@ with curve shapes “similar” in rats and dogs, however no sex
difference was observed. Based o served Tmax and T1/2 higher for MLX vs BPV, the applicant was
expected to discuss why thes ‘Its are not observed in pig species and which animal species is the
most relevant to Human in t s of PK properties. The applicant identifies the rat species as being the

most relevant to humans rms of PK properties. This is substantiated from the data obtained from
the applicants’ own sstudiesNas well as literature reports. The applicant has discussed further the
differences on Tma T1/2 that are higher for meloxicam vs bupivacaine in different species.
Differences in the icam PK curves between pigs and rats and dogs are due to the faster clearance

of meloxicamo'\hig ([Pig (mature; ~220 kg) CL= 0.72 mL/min/kg vs Dog (~12 kg) CL= 0.15
mL/min/kg];(uj 1998, Pairis-Garcia 2015). The issue was considered as resolved.
.

The app }&did not conduct any study regarding distribution of HTX-011-56 based on structure
similari the polymer used in SUSTOL. Nevertheless, those two polymers are not 100% identical
and | i& known regarding the impact of bupivacaine and meloxicam in distribution. Moreover, data

I by the applicant revealed that the distribution study seems to have been performed with the
u ded polymer i.e. without the active substance. However, based on the presented results, it is
expected that the highest mean concentration of HTX-011-56 would be observed at the injection site. In
addition, presence of the two active substances may have an impact on the overall physico-chemical
parameters of the polymer and therefore distribution may be modified. Thus, the applicant had to justify
the lack of distribution studies with HTX-011-56. The applicant has submitted a justification for the lack
of distribution studies with HTX-011-56 in line with the provisions of article 10b of Directive 2001/83/EC.
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Zynrelef is a medicinal product containing active substances used in the composition of other authorised
medicinal products but not hitherto used in combination for therapeutic purposes. Taking the above into
consideration, Directive 2001/83/EC codifies that results of new pre-clinical tests or new clinical trials
relating to that combination shall be provided in a stand-alone new marketing authorization application
(article 8(3)), however, it shall not be necessary to provide scientific references relating each
individual active substance. The applicant also referred to study 24-21 that evaluated the iﬁution
and excretion of the TEG-POE polymer used in HTX 011 56 and discusses that polymer re@s at the
administration site until it is hydrolysed. While study Report 24-21, indicates that the admigf$tration site
has the highest concentration of polymer at 24 hours postdose, before significant N ysis occurs,
which is the same with HTX-011-56. The applicant concludes that although the acti gredients have
an impact on their release rate from the formulation, they do not impact the physi Gemical properties
of the TEG-POE polymer. Taking all the arguments put forward on the lack of€distfibution studies with
HTX-011-56, the applicant’s justification is upheld. Q

Study 33-78 has demonstrated that Lidocaine co-administration with % -56 did not result in any

significant modification of the individual PK parameters of BPV and MLX.

In study 33-47, based on the PK results the applicant has demonst‘ited that presence of MLX into the
polymer does not modify PK properties of BPV since similarity PK le was observed for BPV in the two
extended-release formulations HTX-011-56 and HTX-002-13 only).

In study 33-69, based on the PK results the applicant ha@hllghted that presence of BPV seems to
interact with PK profile of MLX. It appears that in the e d-release formulation containing only MLX
i.e. HTX-009-05, MLX is absorbed faster as shown by er Tmax and a higher Cmax. This aspect is in
opposition to what was observed previously. Th the applicant was expected to discuss why BPV
presence modifies PK profile of MLX whereas MLX@ no effect on BPV PK properties. The applicant has
acknowledged that MLX is absorbed faster fror@(-OOQ-OS (MLX only) than HTX-011-56 (BPV and MLX
co-formulation). Although PK profiles se d different, AUCs observed in MLX (for the same loading)
were on the same range. The applicant eKsﬂnclude that no metabolic-drug interaction was observed
and this position is endorsed. CJ

Regarding the release from the pq c support, the applicant has agreed that differences observed
are related to the formulation. Ap .Q nt’s demonstration relies on the hydrolysis of the polymer moiety
that requires protons to be en @ . Since BPV base was integrated into the polymer, the applicant has
indicated that protonation ofNBPV would result in protecting the polymeric moiety from degradation
(throughout hydrolysis pr ) and therefore MLX's release, wherein no BPV is added into the polymer,
would be shorter. Based onNIVR data of MLX from HTX-009-05 and HTX-011-56, the applicant has
concluded that exte Xelease of MLX in HTX-009-05 occurred over 48 hrs. vs 72 hrs. in presence of
BPV. Therefore, i oncluded that the difference in MLX PK profile was due to the difference of the
formulation a any biological interactions between BPV and MLX. This explanation could not be fully
endorsed. Iné it is acknowledged that extended-released is observed for the two compounds,
however |K ces were observed during in vitro studies and PK in vivo studies (study 33-79, study

33-36...) the IVR of BPV and MLX in HTX-011-10, it appears that competition in terms of release
from ymeric support is observed in favour of BPV. The kinetic of release of BPV is faster in the
fir s. for BPV in comparison with MLX. This phenomenon is supported by mean BPV concentration

ved in vivo PK studies wherein a massive release is observed quickly. These aspects demonstrate
that®™LX'’s release from the polymeric support is not governed by BPV protonation, preventing hydrolysis
of the polymer. Otherwise, MLX’'s release would be faster than BPV after the deposit. Therefore, the
release from the polymeric is based on a diffusion-related process in favour of BPV. Indeed, in vivo
animal PK studies have underlined that extended-release was observed for both substances,
nevertheless this extended-release is sustained with low BPV concentrations whereas higher MLX’s
concentrations are observed. Thus based on these animals it can only be concluded that a massive burst
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release in BPV is observed rapidly and remaining concentrations are released slowly over the time-period.
In the other hand, MLX’s PK profile in animals is more common to a classical extended release. Efficacy
observed during pharmacology studies is finally difficult to interpret based on animal PK profile since it
appears that BPV seems to be rapidly found in plasma (high concentrations) and it is not known which
is the lowest local concentration sufficient in BPV in order to a pharmacological effect occursaShift in
MLX's release is in favour of sustaining the effect of BPV, however there is not a full under: t@xg of
the mechanism based on pharmacology and PK studies. Thus, PK data cannot explain what@bserved
and no translation to Human can be made in terms of PK. . %

Overall, the applicant believes that study 24-21 provides sufficient information on th@bution of the
TEG-POE moiety in HTX-011-56. Nevertheless, as previously mentioned behavio@ he fully loaded
polymer (with the two active substances) may differ from APF18A polymer. ?

interactions of BPV and MLX alone are known and therefore informati drug PD interactions is

No nonclinical pharmacodynamics drug interaction studies were conducte M TX-011-56. PD drug
i
available from clinical experience. @

Anaesthetics are known to have the potential to enhance the Cngxicity (respiratory depression) of
concomitantly applied opioids (e.g. Becker DE: Adverse drug re in dental practice. Anaesth Prog
2014, 61:26-34). Therefore, the applicant provided a thoroug ssion concerning the CNS safety of
bupivacaine/opioid combinations on basis of published non-cli ata to provide a justification for the
absence of own non-clinical interaction studies on this issug.

The impurity levels in the batches of drug product &che nonclinical safety (and clinical) studies
were generally very low or not detected. Impurities levels have been treated in accordance with current
guidelines and the presented limits are acceptabl

2.3.7. Conclusion on the non-gl'&ilcqaspects

The non-clinical dossier is sufficient to s@rt Marketing Authorisation Application for Zynrelef.

2.4. Clinical aspects bo
O
’\

2.4.1. IntroductionQ

GCP /&

The Clinical trialS\ere performed in accordance with GCP as claimed by the applicant.

The appliq’m@ provided a statement to the effect that clinical trials conducted outside the
Communtﬁre carried out in accordance with the ethical standards of Directive 2001/20/EC.

ular overview of clinical studies

7
&: Overview of HTX-011 clinical studies

h J
Study No. Study Design and Population Treatments (N)a
Phase 1
02 Open-label, saline placebo-controlled, | ¢ HTX-011-19: 100 mg/3 mg
(The single-ascending dose, PK, safety, and PD (N=11), 200 mg/6 mg (N=5), or
Netherlands) 400 mg/12 mg (N=11) via
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Section
2.7.2.2.1.1.1

study of 2 earlier HTX-011 formulations in
healthy adult volunteers

subcutaneous injection

e HTX-011-49: 100 mg/3 mg
(N=5) or 200 mg/6 mg (N=5)
via subcutaneous injection

e Saline placebo via subcutaneous

102
(US)

Section
2.7.2.2.1.1.2

Phase 1, PK, safety, tolerability in healthy
Volunteers

injection (N=9) A
«  HTX-011-56 400 mg/)@‘g’via
subcutaneous inj.ec% =10)

Phase 2a

A
»
'y

202

(US)

Section
2.7.2.2.1.1.3

*
Vs

Randomized, blinded, placebo- and
active-controlled safety, efficacy, and PK
study in subjects who underwent

herniorrhaphy

O
O
<

X
\}Q

O

<
R
<

. HTX—gﬁgﬂ 200 mg/6 mg via

instillagion (N=16) or injection

(
e HTX=011-56 300 mg/9 mg via

Q\stillation (N=16)

TX-011-56 400 mg/12 mg via
instillation (N=21), injection
(N=14), or combination of
injection and instillation (N=48)

e HTX-002 200 mg via instillation
(N=12) or injection (N=9)

e HTX-002 400 mg via instillation
(N=15) or injection (N=15)

e HTX-009 12 mg via combination
of injection and instillation
(N=12)

e HTX-011-19 200 mg/6 mg via
injection (N=19) or instillation
(N=16)

e HTX-011-19 400 mg/12 mg via
injection (N=17), instillation
(N=20), or combination of
injection and instillation (N=17)

e HTX-011-49 200 mg/6 mg via
injection (N=20)

e HTX-011-49 400 mg/12 mg via
injection (N=19)

e Saline placebo via injection or
combination of injection and
instillation (N=103)

e Bupivacaine HCl 0.25% 75 mg
via injection (N=32)

203 *
(USs)
Section
2.7.

Q@

1.4

N

) Randomized, blinded, placebo- and activen
controlled safety, efficacy, and PK study in
subjects who underwent mini- or complete
abdominoplasty

Mini-abdominoplasty

e HTX-011-56 200 mg/6 mg via
injection (N=10)

e HTX-011-56 400 mg/12 mg via
injection (N=11) or combination
of injection and instillation
(N=17)

e HTX-011-56 600 mg/18 mg via
injection (N=10)

e HTX-002 400 mg via
combination of injection and
instillation (N=17)

e HTX-011-49 200 mg/6 mg via
injection (N=20)
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e Saline placebo via injection
(N=63)

Complete abdominoplasty

e HTX-011-56 300 mg/9 mg via
combination of injection and
instillation (N=35)

e HTX-011-56 400 mg/12 ja
instillation (N=17) or
combination of injecti(%ﬁd
instillation (N=24‘)

208
(US)

Section

2.7.2.2.1.1.5

Randomized, blinded, placebo- and active-
controlled safety, efficacy, and PK study in

subjects who underwent bunionectomy

e Saline placebo vigh ion
(N=32)

e Bupivacaine .25% 100 mg
via injecti =17)

e HTX-0 0 mg/0.9 mg via
injecti ing Mayo block

(N=

. H@l—SG 60 mg/1.8 mg via
instilation (N=17), injection

(N=17), or injection using Mayo
ock (N=18)
TX-011-56 120 mg/3.6 mg via
instillation (N=37), injection

b (N=19), or injection using Mayo

block (N=18)

e HTX-011-56 200 mg/6 mg via
injection (N=15) or injection
using Mayo block (N=15)

e HTX-002 60 mg via injection
(N=12) or injection using Mayo
block (N=11)

e HTX-002 120 mg via injection
(N=15) or injection using Mayo
block (N=15)

e HTX-002 200 mg via injection
(N=6) or injection using Mayo
block (N=5)

e HTX-009 3.6 mg via injection
(N=15) or injection using a Mayo
block (N=14)HTX-011-49 200
mg/6 mg via injection (N=16) or
injection using Mayo block
(N=16)

e Saline placebo via injection or
injection using a Mayo block
(N=104)

e Bupivacaine HCl 0.5% 50 mg via
injection or injection using a
Mayo block (N=25)

Phase 2b, randomized, double blind,
placebo- and active controlled efficacy,
safety, and PK study in subjects who
underwent total knee arthroplasty

Cohort 1:

e HTX-011-56 200 mg/6 mg via
periarticular instillation (N=20)

e HTX-011-56 200 mg/6 mg via a
combination of periarticular
injection and instillation (N=20)

e Saline placebo via periarticular
injection (N=11)

e Bupivacaine HCl 0.25% 125 mg
via periarticular injection (N=10)

Cohort 2:

e HTX-011-56 400 mg/12 mg via
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periarticular instillation and
ropivacaine 50 mg via
periarticular injection (N=56)

e HTX-011-56 400 mg/12 mg via
periarticular instillation (N=53)

e Saline placebo via periarticular
injection (N=53) h‘
e Bupivacaine HCI 0.25%

via periarticular inject

b|IateraI uItraso
lateral and medial pe€ctoral nerve
block (N= 12)

HTX-011-5 g/3 6 mg via
bilateral und-guided
Iateral dlal pectoral nerve

block
e HTX %6 240 mg/7.2 mg via

bi@p ultrasound-guided

lat and medial pectoral nerve

block (N=24)

QTX-Oll-SG 400 mg/12 mg via

@bilateral ultrasound-guided
Cb lateral and medial pectoral nerve

211
(US)

Phase 2b, randomized, double blind, .
placebo- and active controlled efficacy,
Module 2, safety, and PK study in subjects who
Section underwent augmentation mammoplasty
2.7.3.2.2.2.1 o

block (N=47)

HTX-011-56 400 mg/12 mg via
instillation (N=49)

Saline placebo via bilateral
ultrasound-guided lateral and
medial pectoral nerve block
(N=41)

Bupivacaine HCl 0.25% 50 mg
via bilateral ultrasound-guided
lateral and medial pectoral nerve
block (N=41)

Phase 3

@]

301
(US)

Module 2,

safety, and PK in subjects who

e HTX-011-56 60 mg/1.8 mg via
instillation (N=157)
e Saline placebo via instillation

Phase 3, randomizg&lble-blind,
placebo- and aca trolled efficacy,
Section
2.7.3.2.2.1.1

ctomy (N=101)

Bupivacaine HCI 0.5% 50 mg via
injection (N=154)

HTX-011-56 300 mg/9 mg via
instillation (N=161)

Saline placebo via instillation
(N=82)

Bupivacaine HCI 0.25% 75 mg
via injection (N=173)

underwent b@

302 Phase Homlzed double-blind, .
(US and placebo-"afid active-controlled efficacy,
Europe) saf@!ﬁnd K study in subjects who o
Module 2, u nt herniorrhaphy
Section .
2.7.3.2.2.1.1

\

0\(J
2.4.2. @armacokmetlcs

e and meloxicam are approved in several regions and have a long history of clinical use.

aCaine is a local anesthetic and meloxicam a nonsteroidal anti-inflammatory drug (NSAID).

Incltsion of low-dose meloxicam in HTX-011 reduces local inflammation caused by surgery and

normalizes the local pH, which is supposed to enhance bupivacaine penetration into nerves, thereby
potentiating bupivacaine analgesic effect.

HTX-011-056 is a solution that is formulated in a proprietary Tri(ethylene glycol)-based poly(orthoester)
polymer (TEG-POE polymer), termed Biochronomer®. For the TEG-POE polymer, which have been
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previously used for another product SUSTOL (granisetron) for which the FDA have granted a MA, two
studies using human biomaterial were provided in this dossier (Study 34-14 and Study 33-04) which
have evaluated the water-soluble end products from the hydrolysis of TEG-POE in human plasma and
have characterized TEG-POE metabolites using cryopreserved human hepatocytes.

The clinical pharmacology investigations has been performed in healthy volunteers (HV) fir n in
patients and consisted of two Phase I in HV, three Phase 2a, two Phase 2b and two Phase I es, as
shown in Table 6. In addition, preliminary results from an ongoing Phase 4 study are provij support
bridging of the proposed HTX-011 formulation vs the bupivacaine reference medicine.'\%

Full PK profiling has been performed in all the studies. Five PK modeling analyse@ e conducted to

support the clinical pharmacology of HTX-011 as shown below. Q

Table 5: PK modeling studies

Study Q
Report @
Number Report Name MAodeling Objectives .
34-16 Population PK at_]d Exposure- »  Evaluate vanability andSdentify covariates that may impact
Response Modeling Report bupivacaine and melfzfegh PEK.
*  Deternune modelBg estimates of the distribution of
bupivacaine Cps @ 2ach surgical procedure.
s Develop an del describing the relationship between
bupivacai sure and pamn intensity scores.
s  Evalus ect of subject covariates on the ER model for
bupivacaiae.
34-12 Renal Impairment Population . 5 e the PK of TEG. TEG acid, PEMPA_ and PE in
PK Modeling Report s with renal impairment
33-82 Hepatic Impamrment Modeling | » "\ulate the PK of bupivacaine in subjects with hepatic
Report &impairmem
34-27 Integrated ECG Safety Report g % Determine the effects of bupivacaine and meloxicam systemic
for Studies 209, 211, 302, arv exposure on ECG mtervals including QTcF
302

Abbreviations: Cma, maximum observed cohgemétion: ECG. electrocardiogram: ER. exposure-response; PE. pentaervthritol:
PEMPA. pentaerythritol monopropionat &' pharmacokinetic(s). QTcF. QT mterval corrected for heart rate using
Fridericia’s fornmla: TEG. triethv] of! TEG acid. triethvlene slvcol monocarboxvlic acid.

Absorption Q

HTX-011 and bupi ine HCl have been investigated in various soft tissue (herniorrhaphy,
augmentation mam@asty) and bony (bunionectomy, TKA) surgical models covering a range of sizes
and vascularify.«In“addition to several surgical models, different HTX-011 formulation containing
bupivacaine oxicam (HTX-011-019, HTX-011-049 and HTX-011-056) or bupivacaine alone (HTX-
002) or rn@{N alone (HTX-009), and different route of administration (SC injection, instillation or
combinats ere investigated. Table 6 provides a summary of bupivacaine and meloxicam PK
para ollowing administration of HTX-011-056 via instillation. Figure 7 and Figure 8 present
conee ion time-profiles of bupivacaine and meloxicam respectively.
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Table 6: Summary of PK parameters for bupivacaine and meloxicam following a single dose
of HTX-011-056 via instillation

Bunionectomy: Herniorrhaphy: Total Knee
, . : ; : Arthroplasty:
Active i 60 mg1.8 mg 300 mg/'? mg P
. Parameter = 400 mg12 mg
Ingredient ZYNEELEF ZIYNERELEF =
=17 =16 ZYNRELEF
~=17) (N=16) = 109)
Cmax (ng/mlL) 33.6 (32.6) 271 (147 672 (411)
tmax (B) 3.00(1.55-24.08) 18.22 (3.10-30.28) 20.87 (3.98-53
_ AUCp+ _ &
Bupivacaine s 1,650 (1,130 14.900 (8.470 31,300 (2
p oyl 650 (1.130) 900 (8.470) 300 2950
AUC(ms 5
(h*ng/ml) 1,680 (1,190) 15,300 (8,780)
Cmax (ng/mL) 256 (13.8) 225 (96.3)
tmay (1) 18.02 (8.13-60) 53.72 (24.2-96.02)
. AlUCp. -
Meloxicam (h*ng/ml) 1,600 (215) 18,600 (7.860)
AUCqs . 9
(h*ng/ml) 1,660 (1,050) 15,500 (NC=) ‘( 18,700 (9.920)

7y

'II:tion of HTX-011-056

ammoplasty

Figure 7: Mean PK profiles for bupivacaine followin

Augmen\

-o— [Study 211]

800 — (Hm 400 mg,/12 mg, n=49)
n@ dy 209]

Bupivacaine

-1 -011 400 mg/12 mg, n=109)

— dominoplasty [Study 203]
600 —4 %D {HTX-011 400 ma/12 mg, n=17)

Herniorrhaphy [Study 202]
n (HTX-011 300 rmg/9 mg, n=16)
Herniorrhaphy [Study 302]

{HTX-011 300 mg/9 mg, n=161)

Bunionectomy [Study 208]
{HTX-011 60 mg/1.8 mg, n=17)

a0—]| &

Bunionectomy [Study 301]
(HTX-011 60 mg/1.8 mg, n=157)

Mean Bupivacaine Plasma Concentration (ng/mL)

120 144

Time (hour)
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Figure 8: Mean PK profiles for meloxicam following instillation of HTX-011-056

Meloxicam Augmentation Mammoplasty
—o— [Study 211]
500 (HTX-011 400 mg/12 mg, n=49)

_ o TKA [Study 209]
(HTX-011 400 mg/12 mg, n=109)
400 — e Abdominoplasty [Study 203] @
(HTX-011 400 mg/12 mg, n=17)
Hemiomhaphy [Study 202] ¢ %

{HTX-011 300 mg/9 mg, n=16) {\

Hemiomhaphy [Study 302]
(HTX-011 300 mg/9 mg, n=161)

Bunionectomy [Study 208]
(HTX-011 60 mg/1.6 mg, n=1€) &

Bunionectomy [Study 301)
(HTX-011 60 mg/1.8 mg, n=157)

Mean Meloxicam Plasma Concentration (ng/mL)

Time (hour)

A{
| | I | I | | | I
0 24 48 72 96 120 144 168 192 216 : %
K 4

P

From the extended release formulation at 24h mediaN cumulative bupivacaine released ranged from
36.2 % to 45.3% (Bunionectomy to TKA) wh s for meloxicam at 24h, median % cumulative
bupivacaine released ranged from 22.3 % to @Bunionectomy to TKA).

Distribution

The applicant relied upon the prescribin ﬁn’mation from MARCAINE and MOBIC where estimated Vd
were 73 L and 11 L respectively for acaine and meloxicam after IV administration in healthy

volunteers. t

Elimination O

Following instillation of }-Qll—OSG, the mean terminal half-life of bupivacaine, and across surgery
h

type, ranged from 9. to h (herniorrhaphy to bunionectomy). For mammoplasty terminal half-life
ranged from 14.4 h .8h.

. Excretion

Following instiﬂa@f HTX-011-056, the mean terminal half-life of meloxicam, and across surgery type,
to 28.8 h (herniorrhaphy to bunionectomy).

ranged from g}-\
L 4
The excr &\ water-soluble end products was evaluated in Study 102 following a single administration

of HTX- 0 mg/12 mg via subcutaneous injections. Approximately 83.6% and 92.0% of total PE (PE
plus ) and total TEG (TEG plus TEG acid), respectively, were excreted in urine, indicating that
uri xcretion is the major elimination pathway for these TEG-POE-derived water-soluble end

cts and metabolites.
. Metabolism

For bupivacaine and meloxicam, the applicant rely upon the prescribing information for approved
MARCAINE and bupivacaine solution for injection (MARCAINE USIP 2015, Bupivacaine Injection SmPC
2017); and MOBIC and meloxicam solution for injection (MOBIC Tablets USPI 2016, Meloxicam Injection
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SmPC 2017). After bupivacaine and meloxicam have been released form HTX-011 and are absorbed
systematically, the metabolism is expected to be the same as for bupivacaine and meloxicam oral
formulations.

34-14 and 33-04) and 1 Phase 1 clinical study. Studies 34-14 and 33-04 were performed durin MAA
of another product, FDA-approved SUSTOL which is formulated with vehicle, APF18A, which j posed
of 80% TEG-POE polymer (SUSTOL USPI 2017). TEG-POE undergoes hydrolysis to A, and
pentaerythritol dipropionate that is then enzymatically hydrolyzed to PEMPA and PA. ¢ @

{\

For TEG-POE polymer, the metabolism has been investigated in 2 human biomaterials studie;(Studies

Figure 9: Hydrolysis pathway of TEG-POE (AP135) Polymer
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Dose proportionali
According to the ant, Bupivacaine mean Cmax for HTX-011 in the Phase 2 and Phase 3 studies
increased linea r doses ranging from 30 mg/0.9 mg to 400 mg/12 mg across multiple surgical

procedureg (R2=0.8581), regardless of vascularity of the surgical site or method of administration. The
same tre \!as observed for AUC (R2=0.9627). Similarly to bupivacaine, meloxicam mean Cmax and
AUC incr linearly for doses ranging from 30 mg/0.9 mg to 400 mg/12 mg, regardless of the surgical
sit o@hod of administration.

vér, dose linearity have not been formally demonstrated with the claimed administration technique
andNacross the surgery types. This is particularly highlighted in Table 10, where dose proportionality is
unlikely.

Time dependency

Time-dependency has not been formally investigated since the drug product would be administered once.
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Intra- and inter-individual variability

Results from the PPK analysis show that IIV for bupivacaine was particularly high 70.7% and 116%
respectively for CL/F and Vc/F. For meloxicam IIV was also particularly high 69.8 % and 84.6 % for CL/F

and Vc/F respectively.

Pharmacokinetics in target population b

The developed PPK models appear to adequately characterize the PK of bupivacaine a oxicam,

however a critical issue with regard to the estimate value of the apparent distributioﬁ\| e for both
n

compounds suggest a refinement of the PPK model. Nevertheless such refinement renﬁ ot needed as
unreliable Vds do not have an influence on the absorption phase, which is the pro of interest.

Special Populations &
Impaired renal function 0

Bupivacaine-Meloxicam @

No formal study was performed to investigate impaired renal gc)tion on PK of bupivacaine and
meloxicam. Based on the results from the PPK of bupivacaine an xicam, creatinine was not tested
as a covariate since according to the applicant no graphical tr s observed (ETA-PK vs creatinine).
In the studied population mean observed creatinine was 73. range: 38.9-147 uM). No eGFR was
estimated. The applicant rely upon the prescribing information®or approved products. After bupivacaine
and meloxicam have been released form HTX-011 and Q& sorbed systematically, the effects of renal
impairment are expected to be the same as for bupiv and meloxicam oral formulations.

TEG-POE polymer O

The effects of renal impairment on the PK of @'-soluble end products of TEG-POE (PEMPA, PE, TEG
and TEG-acid) from HTX-011 was investigated using PK modelling with PK data from Study 102. Study
102 was a Phase I, single-center, single in healthy volunteers. Two PPK models were developed,
one for PE and PEMPA and one for TE% EG acid using PK plasma and urine samples.

PEMPA and PE PPK model

Simulation of HTX-011 polyme lysis products (PEMPA, PE, TEG and TEG acid) were performed in
1000 adult subjects per renak rment groups using the developed final PPK. Results of this analysis
show that, there are mini ifferences in PEMPA Cmax and AUCInf between the renal impairment
groups. In female the Cma 20% and AUCinf 10% greater than male. For PE,as renal function become

worse, PE Cmax and inf increase from 20% to 175% (mild to severe vs normal). And For TEG and
TEG acid impaired unction have a minor effect of PK exposure metrics of both.
Impaired hepati nction

No formakst@ywas performed to investigate impaired hepatic function on PK of bupivacaine and
meloxica }ssed on the results from the PPK of bupivacaine and meloxicam, Albumin, ALP, ALT, AST,
bilirubin not tested as covariates since according to the applicant no graphical trend was observed.
(ETA- hepatic function covariates). In the studied population mean observed albumin was 42.7 g/L

2.1 g/L), mean ALP was 73.1 U/L (14-167 U/L), mean ALT was 21.4 U/L (5-125 U/L), mean AST
w 1.1 U/L (8-77 U/L), mean bilirubin was 8.75 pM (1.03-39.3uM) and were similar across the different
surgical procedure.

The applicant rely upon the prescribing information approved for approved products. After bupivacaine
and meloxicam have been released form HTX-011 and are absorbed systematically, the effects of hepatic
impairment are expected to be the same as for bupivacaine and meloxicam oral formulations.
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However, since bupivacaine is known to be highly metabolized by liver enzymes and can cause toxicities
in patients with liver impairment due to a reduction in clearance, the effects of hepatic impairment on
the PK of bupivacaine from HTX-011 have been investigated using PK modelling based on PK data from
Study 202. Results of this analysis indicated that hepatic impairment have a modest impact on the Cmax
of bupivacaine, ranging from 4.8% to 12.5% for injection and instillation respectively. b

Weight

Weight was found to have a significant effect on Vp/F of bupivacaine and on Vc/F of mel m.
Gender, race, age {\

Based on the results from the PPK models for bupivacaine and meloxicam, gender; e or age have no
effect on the PK of both bupivacaine and meloxicam, since no graphical trend Was Observed.

Interactions @

No DDI studies were conducted with HTX-011. At the proposed recqqijended highest dose of HTX-011,
mean plasma Cmax of bupivacaine and meloxicam from HTX-O\@ e been shown to be lower than
those of approved bupivacaine and meloxicam products, respet‘ 7 within the proposed recommended

doses.

of in vitro data of the disposition of each drug reposte published literature as well as clinical data
from HTX-011 studies showing no clinically meaningfuldévchanges in PK exposure between each active
ingredient administered alone (ie, HTX-002 or HT, 9) or together in HTX-011.

<

Exposure relevant for safety evaluati&

The likelihood of a DDI between bupivacaine and melo@ HTX-011 is low based on an evaluation

Model-based simulation of bupivacain

Bupivacaine concentration profiles imulated based on the final bupivacaine PK model (excluding
the residual error. Simulations performed for the inguinal herniorrhaphy (300 mg HTX-011),
bunionectomy (60 mg HTX- augmentation mammoplasty (400 mg HTX-011) and total knee
arthroplasty (400 mg HTX—&) surgeries over a range of weights (median and 2.5th and 97.5th
percentiles: 76, 54 and l@ g, respectively). The provided simulation for Cmax bupivacaine clearly
show that the rate ofsgccurrence of potential CNS effect is low at the 400 mg dose of bupivacaine used
for mammoplasty or; respectively 2.2% for overweight and 0.6% for low weight subjects).

L 4
ECG-plasma Mntration relation from two Phase 2b (Study 209 and Study 211) and two Phase 3
(Study 1 tudy 302) clinical trials of HTX-011 was investigated. For each study HTX-011 plasma
concentr; s were investigated on four endpoints, QTcF, HR, PR and QRS. No global analysis with all
the a PK/PD were performed.

Evaluation of the%; of HTX-011-056 on QTcF interval

the exposure-response modelling appears to demonstrate a shortening of the QTcF interval for
b bupivacaine and meloxicam with no discussion by the applicant.

Exposure-efficacy (Pharmacokinetic/ Pharmacodynamic)

Exposure-Efficacy
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An exposure-response (ER) model was developed with the objective to describe bupivacaine effect on
pain score. The ER include PK/PD data from three surgery type bunionectomy (Study 208 and Study
301), herniorrhaphy (Study 202 and Study 302) and TKA (Study 209). PK/PD data from mammoplasty
(Study 211) were excluded since no appropriate placebo comparator was available and PK/PD data from
abdominoplasty (Study 203) were also discarded (during the PPK model development).

Given that the analgesic effects of local anesthetics occur locally at the site of administrati temic
bupivacaine plasma concentrations are a surrogate for the local concentration and were u alculate
bupivacaine release rate from HTX-011. Bupivacaine release rate, which was calculated combined
rate of zero-order and first-order bupivacaine absorption in the population PK model, kents the rate

at which bupivacaine is released from the HTX-011 formulation and enters the surgite to be available
for analgesia. In order to characterize the effect of HTX-011 on pain sco arate models were
developed for the time-dependent decrease in pain scores in subjects r |msaline placebo (ie,
placebo model) and the additional drug-dependent decrease in pain score@ ubjects receiving HTX-
011 ie, ER model). An indirect response model with bupivacaine absorpti release (mg/hr) driving a
sigmoid maximum effect of drug exposure (Emax) model of pain relie ribes the decreases in pain
score. In addition, an exponential decay function (known as the “naiCotic” effect) describes the increase
in pain immediately following surgery as the effects of anesthesi erioperative analgesia (eg. from
lidocaine or fentanyl) diminished. @

First a time-dependent model for pain scores for subject ing placebo was developed first, then
results from this analysis were used to estimate the additj Qfects of HTX-011 in a separate ER model.
Overall for both PD model, PD parameter were esti eﬁth a good precision, however the associated
IIV was particularly high from 46.5% to 18583%.mition, many of the PD parameter were highly
correlated questioning the reliability of the develg @ PK/PD model.

Finally, the main result from this analysis is th@i between the release rate of bupivacaine (expressed
in mg/h) from HTX-011 to the pain scor herefore, we could not rule out that HTX-002 (bupivacaine
alone) produces the same result becaustj upposed to be released at the same rate as HTX-011.

2.4.3. Pharmacodynamicbo

Mechanism of action O

HTX-011-56 is a novel, ex ed-release, fixed dose combination product that contains bupivacaine, an
amide-type local ana etic, and low-dose meloxicam, a nonsteroidal anti-inflammatory drug. The
rationale for this co tion therapy is that generally analgesic efficacy of local anaesthetics, including
bupivacaine, is qQ‘ed by inflammation which creates a local acidic environment (Hargreaves, 2002;
Ueno, 2008). Thi turn favours the ionized form of bupivacaine thus limiting its penetration into the
nerve megbkang. This may be the reason for the reduced analgesic efficacy of bupivacaine alone in
inflamed 'E\ues. The addition of an NSAID, i.e. meloxicam, to bupivacaine may reduce the local
inflamm and normalize the pH at the surgical site. This leads to an increase in the un-ionized lipid-
solubl m of bupivacaine able to penetrate the nerve membrane and results in enhanced analgesia.

m demonstrated the optimal profile of potency (to allow a practical dose for incorporation in the
matrix) and other physicochemical properties, such as solubility, for use in combination with bupivacaine
formulated with the TEG-POE polymer.

Therefore, in case of Zynrelef, meloxicam is not used for its analgesic properties but is believed to reduce
local inflammation and normalize local pH, resulting in a significantly greater analgesic effect at lower
bupivacaine doses, and therefore a longer duration of bupivacaine’s effect (enhanced penetration into
the nerves). These arguments are endorsed even though those did not exclude analgesic effect of
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meloxicam. The brand-new polymer developed by the applicant would then constitute also a support to
the increase duration of bupivacaine’s efficacy allowing controlled extended release of the active
substances during 72 hours.

The indication claimed by the applicant for the association of bupivacaine and low dose meloxigam is not
different from the one associated to bupivacaine alone (relief of post-operative pain) and the ction
is related to the duration of action: Zynrelef has been developed in order to obtain a | #lasting
postoperative analgesic. This could be considered as the new therapeutic claim.

&
For fixed combination medicinal product, Applicants are required to justify the ph@g ological and
medical rationale for the particular combination of active substances and for the'G ed therapeutic
indication. Clinical development should correspond to the intended claim.

The applicant underlined key elements of the application. Local acidic envir%{gfollowing surgery is
believed to contribute to the limited duration of local anesthetic effect even Wi ontinued exposure and
that increasing the pH favors the nonprotonated form of bupivacaine, itting more bupivacaine to
enter the nerve and increasing analgesia. Therefore, local admi@tion of nonsteroidal anti-
inflammatory drugs (NSAIDs) would be expected to limit the local inflammatory response and inhibit the
production of tissue prostaglandins, thereby reducing the local @ matory-mediated tissue pH drop
and peripheral sensitization. This is endorsed.

According to the applicant, Zynrelef meets the criteria of @ ombination product in that it offers
greater (in magnitude and duration) overall effect in po ative analgesia compared to monotherapy
with bupivacaine HCI, the current standard of ca was overall shown in phase 3 studies in

bunionectomy with osteotomy (301) and open inguinal herniorrhaphy (302). However, the bupivacaine
doses (standard of care) were inferior to the do@f bupivacaine contained in the FDC Zynrelef and
used for comparison. As a consequence, it t possible to formally assess the contribution of
meloxicam in the proposed FDC Zynrelef in th&hase 3 studies.

Nonclinical data in domestic piglet are s &ed by the applicant to confirm that a surgical incision in
results in rapid local tissue acidosis, w iﬁl reversed with meloxicam in HTX-011.
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Figure 10: Change in Incision Site Intra-Dermal pH Over Time in the Domestic Piglet
Postoperative Pain Model
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Regarding the claim of synergy between meloxicam and bup'v@e, meloxicam alone having no to
minimal analgesic activity, the applicant proposes a rational @e FDC based on section 4.3. “Initial
combination treatment” of the “Guideline on clinical d@p ent of fixed combination medicinal
products” (EMA/CHMP/158268/2017) [...] “The design of ek | efficacy/safety studies to support a fixed
combination medicinal product application for initia eﬁent will depend on its rationale, specifically
to achieve superior efficacy or improved safety comparéd to use of the single active substances” |[...]
Option C “One (or more) active substance has no vidual efficacy in the targeted indication” : “If one
(or more) of the active substances has no eﬁw in the targeted indication by itself and compelling
mechanistic data (e.g. using biomarkers) wou uggest a synergistic effect, mechanistic data (e.g. in
vitro data), preclinical and human PD dat y be sufficient to support a claim of improved efficacy of
the fixed combination medicinal product ingtead of (stepwise) up-titration or addition of those active
substances in a clinical efficacy/safetW,study. Still, improved efficacy over (an) individual active
substance(s) that have establishe cy in the targeted indication needs to be shown as usual. The
design of the pivotal clinical studi ould be according to specific clinical guidance, where placebo or
standard of care - instead of individual active substances - may be acceptable as comparators. A
direct comparison against i idual active substances with established efficacy in the targeted indication
would still be expected”.

Clinical evidence of Nle of meloxicam in the FDC came from two phase 2 studies. Study 202 and
study 208 were ph * randomized, pilot studies to investigate the safety, efficacy, pharmacokinetics
and bioavailabili ofTX-011, HTX-002, or HTX-009 administered via injection and/or topical application

following unil |'6pen inguinal herniorrhaphy and bunionectomy with osteotomy, respectively. Several
formulati , inistrations technics, and doses of the FDC were tested. In addition, formulations of
the poly ith respectively bupivacaine (HTX-002) or meloxicam (HTX-009) alone were also tested.

The a@sic synergy of the combined active substances was suggested by the following:

ofenged-release meloxicam (HTX-009) had negligible effect on postoperative pain
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Figure 11
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2. The efficacy of Zynrelef was superior to that of prolonge‘b bupivacaine (HTX 002) at the same

bupivacaine doses.

O

Figure 12
10 Study 202 (Herniorrhaphy) O 10 Study 208 (Bunionectomy)
9 - Q 9 -
PR-Bupivacaine 120 mg (N=30)
8 PR-Bupivacaine 200 mgé 8
7 - PR T
Mean 6 - B
NRS Pain I
Intensity 5§ 4| 5 -
Score
(SE) 4 4 4
3 1 Q Y 3
2 | &REL 200 mglé mg (N=16) 2
1 @ 1
H&Q T L) T T T ﬂ T L] T T ] 1
12 24 36 48 60 T2 i 12 24 36 48 60 T2

0\ Time (hours)

These st

Time (hours)

presented several limitations that led to question the exact role of meloxicam in the FDC.

Indee@u assessment of the contribution of each of the substances of the FDC in the indication based

on

omparison on small effective at a non-optimal dose and including not just only the claimed

administration method (instillation) raises uncertainties. It is endorsed that study 202 and 208 suggest

efficacy of the FDC in postoperative pain. However, these studies were not designed to formally
demonstrate synergy between bupivacaine and meloxicam.

The applicant acknowledged that neither Study 202 nor Study 208 formally demonstrated synergy
between meloxicam and bupivacaine or negligible inherent analgesic effect of meloxicam. However, the
applicant stated that “the replicated evidence of the superior efficacy of HTX-011 compared with
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prolonged-release bupivacaine, demonstrated using the same endpoint and analysis method as in the
Phase 3 studies, supports the potentiating effect of meloxicam on the activity of bupivacaine, justifying
the role of meloxicam in the FDC". This was considered acceptable.

Figure 13 t
——&— HTX-009 12 mg (N=18) = /= Saline Placebo (N=60) @
10 \: 7

NRS Pain Intensity Score (Mean + SE)

o <@
TT T T T T T T T T T T T T T T
12 4 6 8 1012 14 18 24 30 36 42 54 60 72
Hours Post Study Drug 1&1@3&

Furthermore, the choice of meloxicam (active ingred% rather than another substance (excipient) has
been adequately justified by the applicant after a@tial concern raised. Similarly, the rationale for the
selection of meloxicam over another NSAID b%Qi quately justified by the applicant

Primary and Secondary pharrédogy

Proof-of-Concept Study in Healt unteers
Study 02
Study 02 was a phase 1, first#i man, proof-of-concept study used to demonstrate dose-dependent,

antinociceptive effects of &g formulations, HTX-011-19 and HTX-011-49, with extended duration in
a human pain model.

Study Design and O Nes:

Open-label, salig cebo-controlled, single-ascending dose study investigating the PK, safety,
tolerability, a of 2 earlier clinical formulations (HTX-011-19 and HTX-011-49) in healthy adult

volunteers‘ < )
The stud&conducted in 3 parts.

Assessment report
EMA/CHMP/450646/2020 Page 53/163



Table 7

Study
Part Objectives Treatments IR “
v

Part I Primary: assess PK of bupivacaine and meloxicam after | Subjects (N=18) receiv@gle, ascending
single ascending subcutaneous doses of HTX-011-19. doses of HTX-0 (100 mg/3 mg,
Secondary: 200 mg/6 mg, or 4 /12 mg) or saline

' placebo via sub@sus, divided injections
e assess safety and local tolerability after single | in the upper % e right leg.
ascending subcutaneous doses of HTX-011-19. 0
e assess PD after single ascending subcutaneous doses
of HTX-011-19. @

Part IT Primary: assess and compare the analgesic and Sul&ls (N=16) were randomized to either
anesthetic effects of three different, single, subcutaneous %{‘ 1-19 (100 mg/3 mg or
doses of HTX-011-19. g/12 mg) or saline placebo. The
Secondary: %\\imal Erythema Dose (MED) of UVB

) Q' ight was determined for each subject during
e assess PK, safety and local tolerability o the screening period.

different ~ single,  subcutaneous @Of Twenty hours prior to dosing, each subject
HTX-011-19. was exposed to 3 times the MED of UVB
O light on the upper part the right leg, which
was followed by study drug administration
Q via subcutaneous, divided injections in the

same area.

Part II Primary: assess PK of bupivacaj & meloxicam after | Subjects (N=12) were randomized to receive
single ascending subcutaneou (@ of HTX-011-49. either HTX-011-49 (100 mg/3 mg or
Secondary: 6 200 mg/6 mg) or saline placebo via

’ subcutaneous, divided injections in the
e assess safety and tolerability after single | upper part of the right leg.
ascending subcus doses of HTX-011-49.
e assess PD after Single ascending subcutaneous doses
of HTX-O
Criteria: @

The mechanicﬁ@tion threshold (MDT), mechanical pain threshold (MPT), cold pain threshold (Part
IT only), apd (e? ain threshold (Part II only) were assessed for PD effects of HTX-011-19 or HTX 011-
49 at pregdOse on

Day 1 and at specified time-points through Day 7 on the area where study drug was
For all study parts, blood samples were collected from each subject at prespecified
hrough Day 7 for the determination of bupivacaine and meloxicam PK in plasma.

tmep@
%nd tolerability parameters assessed throughout the study included adverse events (AEs), local
t

(o] bility, vital signs, ECG recordings, and clinical safety laboratory findings. A follow-up examination
was conducted on Day 12, and all treatment-emergent AEs (TEAEs) were followed to resolution or Day
28 after dosing.

Subject Population:

A total of 46 subjects were randomized and received study drug:
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27 received HTX-011-19 (100 mg/3 mg (N=11), 200 mg/6 mg (N=5), or 400 mg/12 mg (N=11)) via
subcutaneous injection, 10 received HTX-011-49 (100 mg/3 mg (N=5) or 200 mg/6 mg (N=5)) via
subcutaneous injection and 9 received saline placebo. The majority of subjects were male (56.5%) and
White (97.8%) with a 100 mg/3 mg (N=5) or 200 mg/6 mg (N=5) via subcutaneous injection mean

(SD) age of 27.9 (9.3) years. t

Forty-five subjects completed study assessments through the Follow-up Visit. @
Pharmacodynamic Results: . %

In Part I, the mechanical thresholds for detection and pain increased with dose, w maximum MDT
values obtained at 6 hours (100 mg/3 mg dose level), 12 hours (200 mg/6 mg dose ), and 24 hours

(400 mg/12 mg dose level). Q

In Part II, there were trends for dose-dependent effects on mechanical thre or detection and pain
on skin irradiated with ultraviolet B light. The maximum effect on MDT agHTX-011-19 400 mg/12 mg
dosing was approximately 2.5 times higher than at 100 mg/3 mg d(@ The duration of maximum
effect was also longer at 400 mg/12 mg dosing (24 hours post-dosg) compared with 100 mg/3 mg (4
hours post-dose). (

In Part III, there was faster onset of the effects on the mech @thresholds for detection and pain
observed with HTX-011-49 as compared with HTX-011-19 h ts I and II. The duration of effects,
however, was also shorter lasting for HTX-011-49 as compare ith HTX-011-19.

In study 02, dose-dependent effects on MDT and observed with HTX-011-19 and HTX-011-
49, PD data are indicative of a dose-dependent, antinociCeptive effect with extended duration in a human

pain model. O

The formulations of HTX-011-19 and HT@AQ do not correspond to the finished product
(Zynrelef/HTX-011) and were administrated by subcutaneous injection whereas Zynrelef/HTX-011 is
intended to be administrated by instillatign.

Finally, it is difficult to consider this s%as a “proof of concept” study because exact role of meloxicam

and polymer has not been assesseb

2.4.4. Discussion on {Qal pharmacology

The clinical pharmacolog@ of HTX-011 are supported by 7 clinical studies in adult patients (Study
202, 203, 208, 209,&%30 and 302) and one clinical study in healthy volunteers (Study 102). The
clinical developmen@ ram covers 5 different type of surgery (bunionectomy, herniorrhaphy, total
knew arthroplastys ominoplasty and mammoplasty) from which several administration techniques
were tested (iﬁg‘K' n, instillation, combination of injection and instillation).

s performed in all clinical studies, except those associated to the pivotal studies (Study
where sparse PK sampling was performed. Therefore, summary of the PK exposure
rovided in the dossier came from results from the developed PPK analysis for bupivacaine
icam.

erally, based on the validation reports, the used bioanalytical methods developed for the
quantification of bupivacaine, meloxicam in human plasma and the end-products of the TEG-POE polymer
in both plasma and urine, comply with acceptance criteria. Analytical validation reports were provided
with satisfactory results.

The PK of both bupivacaine and meloxicam is considered well known, therefore the applicant relies upon
the prescribing information for approved products for distribution, DDI and elimination.
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In general, following instillation of HTX-011:

- bupivacaine Tmax ranged from 3h (bunionectomy) to 18.22-20.87 h (herniorrhaphy-TKA)
whereas for meloxicam Tmax ranged 18h (bunionectomy) to 36.2-53.7h (TKA-herniorrhaphy)
suggesting that meloxicam released from the polymer is delayed. This is confirmed by the release
rate of each compound (36.2 to 45.3% at 24h for bupivacaine and 22.3% to 30% for mam).

- Apparent volume of distribution of bupivacaine Vz/F estimated by NCA, and across ry type
ranged from 218 L to 1430 L (herniorrhaphy to bunionectomy) suggestin ng tissue
distribution. This finding was not confirmed by PPK analysis where an ap M central and
peripheral distribution volume were estimated at 12.2 L and 29.3 L. Simil Krepancies were
observed for meloxicam and both are attributable to flip flop kinetics. 6
However, a concern remain with regards to the discrepancy betwe he*estimated value of
apparent distribution volume of both compounds from the PPK analySis_and the value reported
in the SmPC suggesting an update of the developed PPK models.

- Mean terminal half-life for bupivacaine ranged from 9.11@ 14 h (herniorrhaphy to
bunionectomy) whereas for meloxicam the mean terminﬁalf-life and across surgery type,
ranged from 17.8 h to 28.8 h (herniorrhaphy to bunione@ ).

Dose proportionality was claimed for both bupivacaine and mam from 30 mg /0.9 mg to 400 mg /
12 mg whatever the administration technique and the surg (Vpg. However the claimed administration
technique is instillation and the claimed indication is Qdorsed since several surgery type are
investigated where “extrapolation of safety and effi ﬁom local application at one surgical site to
another surgical site is difficult due to different anat;%a/ conditions such as magnitude of the surgical
area and vascularization”. O

Consequently, it should be noted that the resu@esented by the applicant cover all surgical procedure
tested in clinical trials (bunionectomy, hepniorrfiaphy, TKA, abdominosplasty, mammoplasty) and all

administration techniques (injection, in n and combination) used in these trials whereas it was
expected, at this stage, a demonstrati dose linearity with the claimed administration technique
e J'Based on the individual reports and Applicants methodology

(instillation) for a specific surgery.t

“Dose proportionality was conclu%‘ the 90% CI for the slope was completely contained within the
pre-specified acceptance rang Cmax and AUC values [0.8-1.25]", dose proportionality is not
demonstrated whatever theﬂ y type with the instillation technique. The issue will not be pursued
since dose proportionality 4 claimed by the applicant in the SmPC, and to note based on the Table
2 provided in the SmPC foQ bupivacaine and meloxicam, it remains obvious that dose proportionality
is not demonstrated.

was developed s tially with first PK data from Studies 202 and 203, then after discarding PK data
from Study 2 ,\bith PK data from Studies 202 and 208. Then predictive performance of the build base
PK model ¥ aluated using NPDE with PK data from Studies 209 and 211, and finally PK data from
Studies nd 302 were added. Overall, the applicant PK model building process remain unclear.
he evaluation of predictive performance of the base PK model using only graphical evaluation
without computing the associated statistics of interest (mean, variance, skewness, kurtosis...)
ad of using metrics to evaluate bias and imprecision would have been useful for the purpose.

A separate PPK %@as developed for bupivacaine and meloxicam. The PPK model for bupivacaine
ue

Wi

Overall, the PPK model for bupivacaine fits for purpose when all PK data were pooled. ETA-shrinkage for
PK parameters associated to the absorption process were particularly high. This suggest that available
PK data from certain surgery type does not provide sufficient information to derive reliable individual PK
parameters. Finally, results from the developed PPK model were used in a simulation exercise for a safety
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purpose and for the description of the release of bupivacaine and meloxicam; and as input to the PK/PD
analysis for bupivacaine.

A PK/PD model was developed from which results should be interpreted with cautions, since to note
individual PK parameters used as input to estimate the release rate have a high shrinkage, and, the final
PD parameters are associated to a huge IIV from 46.5% to 18583% with PD paramet ighly
correlated. The main result is the link between bupivacaine released from the polymer (m sed in
mg/h) associated to the decrease of the pain score. This suggest that we could not rul at HTX-
002 (bupivacaine alone) produces the same result because it is supposed to be reIe%{e%t the same

rate than HTX-011. {

2.4.5. Conclusions on clinical pharmacology &

Pharmacokinetics is considered adequately characterized in terms of@rption, distribution and
elimination. However a issue was raised with regards to the estimate v, the apparent distribution
volume for both compounds and that suggest a refinement of the mmodel. Nevertheless, such
refinement will not be needed as unreliable Vds do not have an infldence on the absorption process.

despite a humber of limitations of the clinical development.

\OQ

Table 8: Overview of HTX-011 Studies Supp g the Proposed Indication

Demonstration of synergy between meloxicam and bupivacaE@s been demonstrated sufficiently,

2.5. Clinical efficacy

Study (\eatment Type | Anatomic
No NGroups of Space
(Re.gion) Surgical (ITT/mITT Model

Study Design Procedyte Population) Analysis

Pivotal Studies

Phase 3

(us) double-blind, mg/1.8 mg
placebo- a (N=157)

active-contro e Saline placebo

e Exposure-
response

301 Randomized, |ﬁwectomy e HTX-011 60 | « Efficacy Bony Small
|

efficacy, sa N=100
and PK study ( . ).
e Bupivacaine
/O HCl 0.5% 50
~ mg (N=155)
) . . .
302 Rx&mzed, Herniorrhaphy | ¢ HTX-011 300 | e Efficacy Soft Medium
(US and e-blind, mg/9 Mg | o Exposure- tissue
Europe) ¢, ebo-  and (N=164) response
tive-controlled e Saline placebo
fficacy, safety, (N=82)

and PK study

e Bupivacaine
HCl 0.25% 75
mg (N=172)

A Z
Phase 2b
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Study Treatment Type | Anatomic
No. ) Groups of Space
(Region) Surgical (ITT/mITT Model
Study Design Procedure Population) Analysis
2092 Randomized, Total knee | ¢ HTX-011 400 | ¢ Efficacy Bony Large
Cohort 2 | double-blind, arthroplasty mg/12 mg + |, Exposure- B
(us) placebo- and ropivacaine response
active-controlled 0.5% 50 mg @
efficacy, safety, (N=56) c
and PK study o HTX-011 400 '\?
mg/12 mg {
(N=58)

e Saline placebo
(N=53)

e Bupivacaine
HCl 0.25% 125

S
<
;’O\}

mg (N=55)
Supportive Studies
Phase 2b (
2092 Randomized, Total knee | ¢ HTX-011 2 'vEfficacy Bony Large
Cohort 1 double-blind, arthroplasty mg/6 « Exposure-
(us) placebo- and (N=20) response
active-controlled e Saline“blatbo
efficacy, safety, (N=
and PK study @ )
. BN aine
HCI 0°25% 125
(Mg (N=10)
211b Randomized, Augmentation{\‘#l’X-Oll 400 | e Efficacy Soft Large
(us) double-blind, mammoplasty , mg/12 mg tissue
placebo- and & (N=50)
active-controlled « Saline placebo
efficacy, safety, (J (N=41)
and PK study 0 o
e Bupivacaine
b HCI 0.25%
50 mg (N=41)
Phase 2a {0
208¢ Phase QbBunionectomy e HTX-011 60 | ¢ Efficacy Bony Small
(Us) randomized, mg/1.8  mg* | | Exposure-
oinded (N=17) reaponse
placeb and o HTX-011 120
active olled mg/3.6 mg
i@ ficacy, (N=37)
study
e Saline placebo
2 (J (N=103)
\ e Bupivacaine
HCI 0.5% 50
N mg (N=25)
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active-controlled
safety, efficacy,
and PK study

300 mg/9 mg*
(N=16)

e HTX-011 400
mg/12 mg
(N=21)

e Saline placebo
(N=83)

e Bupivacaine
HCI 0.25% 75
mg (N=32)

D

Study Zreatment Type Anatomic
No. roups of Space
. Surgical (ITT/mITT Model
(Region)
Study Design Procedure Population) Analysis
202¢ Phase 2a, | Herniorrhaphy | ¢ HTX-011 200 | e Efficacy Soft Medium
(us) randomized, mg/6 mg Exposure- | tissue
blinded, (N=16) " reeponse
placebo- and « HTX-011 @

Abbreviations:

ITT,

Intent-to-Treat;

pharmacokinetics; US, United States.

Notes: HTX-011 (also referred to as HTX-011-56) is the int

mITT,

modified Intent-

formulation and was the only formulation evaluated in the Ph

received study drug (Studies 301, 302, and 209). The m

studies. The ITT Population included all subjects who(&
all subjects in the ITT Population who had at least 1@

intensity score (Studies 211, 208, and 202).
* Doses selected for Phase 3.

3 Study 209 included 2 sequential cohorts. Coho,
Cohort 2 was adequate and well-controlled.

b Study 211 was a Phase 2b nerve block stu
of HTX-011 administered via instillation
instillation (intended commercial rout

f
(saline placebo and bupivacaine HCI) ééhﬂ

across cohorts are presented.
¢ Only the intended commercial forn%on of HTX-011 (also referred to as HTX-
t

011-56) and doses of HTX-011

Goy
administration) and the 2 controls
stered via nerve block and pooled

N

Qreat; PK,
n@commercial

and Phase 2b
domized and
pulation included
ose scheduled pain

was a dose-finding cohort.

t included 1 treatment group

y HTX-011 administered via

ered via the intended commercial route

of administration (instillation) a%esented (pooled across cohorts).

Bupivacaine dose is mentione

"

2.5.1. Dose resw&s

The applicant did m@ﬁ

different types, ofisu

to lead the a

Y

tudy(ies)

mgn , for each type of surgery on the selection of:

L 4
- \ imal formulation;

ptimal administration technique;

E—:\ he optimal doses of the fixed dose combination.
Buhionectomy: Study 208

“A Phase 2, Randomized, Controlled, Multicenter, Evaluation of the Efficacy and Safety of Locally
Administered HTX-011, HTX-002, or HTX-009 for Postoperative Analgesia Following Bunionectomy”.

hen the meloxicam dose in HTX-011

duct any dose response studies. The clinical development was focused on the
ries (bunionectomy and herniorrhaphy in particular). Phase II studies were design
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This study was designed to evaluate the safety, efficacy, and PK of 2 HTX-011 formulations (HTX-011-
49 and HTX-011-56) administered as a single dose via local administration into the surgical site via
different techniques in adult subjects undergoing unilateral simple bunionectomy.

011-56 comparators, HTX-002 (bupivacaine only) and HTX-009 (meloxicam only), were also i dto

Saline placebo and bupivacaine HCI 0.5% without epinephrine were employed as controls. :wo HTX-
evaluate the contribution of the APIs to the effects of HTX-011-56.

The primary efficacy endpoint was the summed pain intensity score (SPI) over the first @:urs (SPIO-

24). {

A total of 430 subjects were randomized and received study drug. 423 (98.4%) co@ted the study. 17
subjects were randomized in HTX-011 60 mg / 1.8 mg administered by in@ with a Luer-Lock
applicator group (the selected dose and administration technique for the ph tudy).

HTX-011-49 formulation was discontinued during the course of this study@to preliminary PK data.

The minimum effective dose that produced statistically significant redu s in SPI0-24 compared with
bupivacaine HCI was HTX-011-56 60 mg/1.8 mg (primary endpointﬁl(l administration techniques were
effective at reducing pain. Systemic exposures (bupivacaine and icam) were higher with injection
techniques compared to instillation techniques. There appear @ a dose-dependent increase in the
incidence of overall TEAEs. %

Thus, the optimal HTX-011 formulation, dose, and admin on technique to reduce postoperative pain

with a favourable safety profile in subjects undergoi onectomy was determined by the applicant
to be HTX-011-56 60 mg/1.8 mg via instillation using a“euer-lock applicator. This dose was selected for
the phase 3 study in bunionectomy. O

<

Table 9: Primary Endpoint: Mean SPéﬁby HTX-011-56 Dose Group vs. Saline Placebo and
I

Bupivacaine HCI (L$ TT Population)
HTX-011-56

Dose Group N Mea@) Control N Mean (SD) P-value
Saline placebo® 31 136.39 (38.670) 0.0033

30 mg/0.9 mg 18 Q 50.151) : :
Bupivacaine HCl 50 mg®| 5 94.60 (48.557) 0.9302
Q Saline placebo 103 12646 (47.785) =0.0001

60 mg/1.8 mg \ 8% 38 (46.226) S
@ Bupvacaine HCl 50mg | 25 118.16 (50.634) 0.0037
Saline placebo 103 12646 (47.785) =0.0001

120 mg/3.6 mz< 4 | 85.70(40.716) —
PA > Buptvacaine HCl 50mg| 25 118.16 (50.634) 0.0017
. U Saline placebo 103 126 46 (47.785) =0.0001

200 31 | 49.23 (40.781) —
Buptvacaine HCl 50mg | 25 118.16 (50.634) =0.0001

Abbr ans: LOCF, last observation carried forward: mITT, modified Intent-to-Treat: SPL summed pain infensity.

: fics reflect results of an analysis of vanance (ANOVA). Administration techmiques were pooled for the HTX-011-56
-8 mg to 200 mg/6 mg dose groups and the comesponding controls used as comparators.

mistered via mjection using a Mayo block.

Soufce: Table 14.2.1.1.
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Figure 14: Mean Pain Intensity Scores over time by HTX-011-56 Dose Group vs. Saline
Placebo and Bupivacaine HCI (LOCF, mITT Population)

107 —&— Saline Placebo (N=103)
¥ Bupwacaimne HCl 50 mg (N
77 HTX-011-56 30 mg/0.9 mg )
o —&— HTX-011-56 60 mg/1 8 52
—®— HTX-011-56 120 mg/ =74)
- ——%— HTX-011-56 200 % (N=31)

Mean Pain Intensity (LOCF)

1 1 1 1 |A I | I |
0 12 24 36 w 6l 72 24 96
Hours Post @}r Drug Administration

Contribution of HTX-011 components to the reﬁdon in mean AUC of pain intensity scores was assessed
using least squares mean difference with%011-56 120 mg/3.6 mg, HTX-002 120 mg and HTX-009
3.6 mg compared to placebo. HTX-011-56 120 mg/3.6 mg reduced pain more effectively than equivalent

doses of either comparator: HTX-00 mg or HTX-009 3.6 mg. Furthermore, the reduction in pain
intensity was more than the sum comparators. In addition, an assessment of reduction in pain
intensity was performed compagi X-011-56 against extended-release bupivacaine (HTX-002) and

immediate-release bupivacai{ ivacaine HCI).

R

“
-
N
~
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Table 10: Mean AUC of Pain intensity Score for HTX-011-56 vs. HTX-002 (wWOCF, mITT

Population)
HTX-011-56 HTX-011-56 HTX-011-56 -
60mg/ | HTX 002 | 120mg | HTX 002 | 200mg | HTX-002 | Bupivacaine
1.8 mg 60 mg 3.0 mg 120 mg 0 mg 200 mg H mg
(N=52) (N=23) (N=74) (N=30) (N=30) (N=11) )
AUCpu » W
101.60 132.42 9922 147.84 54.82 108.04, ) 143.02
Mean(SD) | (sh004) | (a0916) | (50476) | (51.103) | (47.577) (61.82}\b (53 864)
N
p-value vs. - O
X002 0.0154 0.0001 0.0054
AUC s
Mean (SD) 22459 281.78 236.28 322.48 306.54
can (100.579) | (86.691) | (97.872) | (101.045) (114.674)
p-value vs.
X009 0.0208 0.0001
AUCpn
Mean (SD) 33235 411.42 351.46 460.17 246.36 400.29 430.11
(153.566) | (124.925) | (152.177) | (1445 (133.411) | (183.641) | (183.942)
p-value vs. "4
X000 0.0333 0.0011 Q 0.0050

Abbreviations: AUC, area under the curve; mITT, modified Int

forward.

Source: Table 14

253.

- - WwWOCE, windowed worst observation carried

Assessment report

EMA/CHMP/450646/2020

Page 62/163



Figure 15: Contribution of HTX-011 Components to the Reduction in Mean AUC of Pain
Intensity Scores: HTX-011-56 120 mg/3.6 mg vs. HTX-002 120 mg and HTX-009 3.6 mg
(wWOCF, mITT Population)
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Abbreviations: AUC, area under the curve; LSMD, lea@ms mean difference; mITT. modified Intent-to-Treat; wWOCE:
windowed worst observation carried forward.

Note: HTZ-002 and HTX-009 have similar compdSitiops to HT3{-011-56 except HTX-002 contains only bupivacaine as the
active pharmaceutical ingredient (APT) and 9 contains only meloxicam as the APT.

Source: Table 14.2.5.3.

Table 11: Mean AUC of pain in ity scores for placebo, bupivacaine HCI, HTX-002, HTX-009
and HTX-011 WOCF, mITT Population)
Mean AUC of Placebo \ Bupivacaine HTX-002 HTX-009 HTX-011-56
pain intensity (N=103 HCl (50 mg) (bupivacaine (meloxicam (bupivacaine
scores (N=25) 120 mg) 3.6 mg) 120 mg /
Injagtion with B B meloxicam 3.6
I7&10ut a Injection with (N=30) (N=30) mg)
. @/o block or without a Injection with Injection with
N . . (N=74)
Q\ Mayo block or without a or without a
’\ ' Mayo block Mayo block Injection with
b or without a
@ Mayo block +
instillation
% with or
without a
Luer-lock
applicator
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AUC 0-24 154.66 143.02 147.84 152.94 99.22
(SD) (49.168) (53.864) (51.103) (52.829) (50.476)
AUC 0-48 309.26 306.54 322.48 309.77 236.28
(SD) (105.542) (114.674) (101.045) (103.511) (97.879\
AUC 0-72 434.05 430.11 460.17 428.15 351.

(SD) (167.930) (183.942) (144.577) (160.301) (; )

0\\'}
Overall, these results suggest that bupivacaine HCI (50 mg), HTX-009 (3.6 mg of &cam alone) and
HTX-002 (120 mg of bupivacaine alone) administered by injection have no analgesic effect
according to mean AUC of pain intensity scores (AUC 0-24; AUC 0-48 a C"0-72) compared to
placebo. Only HTX-011-56 (bupivacaine 120 mg / meloxicam 3.6 mg), a%inistration techniques
combined, shows consistent numerical decrease of mean AUC of pain intéé scores (AUC 0-24; AUC
0-48 and AUC 0-72) compared to placebo. Assessment and extrapola f these data seems difficult
considering that administration techniques were pooled, effectives are relatively small, standard
deviations are important and AUC for pain intensity scores collect {
included as an exploratory endpoint. In addition, it should be noé&w
is not the dose selected for the phase 3 study in bunionecto

er various time intervals was only
at HTX-011-56 (120 mg / 3.6 mQ)

The demonstration of the contribution of bupivacaine an efoxicam to the efficacy of Zynrelef (HTX-
011) as, respectively, the active substance and th er@cer of activity without analgesic properties
itself based on these data considered to be sufficien:\

O

Herniorrhaphy: Study 202 Q

“A Phase 2, Randomized, Pilot Study &I}vestigate the Safety, Efficacy, Pharmacokinetics and
Bioavailability of HTX-011, HTX-002, or{HT%-009 Administered Via Injection and/or Topical Application

”

Following Unilateral Open Inguinal Hernferrhaphy”.

This study was designed to evalue safety, efficacy, and PK of 3 HTX-011 formulations (HTX-011-
19, HTX-011-49, and HTX-011- dministered as a single dose via local administration into the surgical
site using different administrat
herniorrhaphy.

techniques in adult subjects undergoing unilateral open inguinal

Saline placebo and b 'vacail HCl 0.25% without epinephrine were used as controls. Two HTX-011-56
comparators, HTX—(pb HTX-009, were also included to evaluate the contribution of the APIs to the
effects of HTX-01

L 4
This study w ¥ d to determine the optimal formulation, dose, and method of administration for
herniorrhap cvphase 3.

The pri fficacy endpoint was the summed pain intensity score (SPI) over the first 24 hours (SPI0-

N

%of 463 subjects were randomized and received study drug. 11 subjects did not complete the
st . The main reason was lost to follow up. 16 subjects were randomized in HTX-011 300 mg / 9 mg
administered by instillation group (the selected dose and administration technique for the phase 3 study).

Development of HTX-011-19 and HTX-011-49 was discontinued during the course of this study due to
high viscosity for HTX-011-19 and to preliminary PK data for HTX-011-49.
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The minimum effective dose that produced statistically significant reductions in SP1I0-24 compared with
bupivacaine HCl was HTX-011-56 300 mg/9 mg (primary endpoint). Moreover, the mean SPI0-24 was
the lowest for HTX-011-56 300 mg/9 mg.

Administration of HTX-011-56 via injection generally did not result in improved mean paingintensity
scores compared with saline placebo and bupivacaine HCI. ”b

Mean plasma exposures of bupivacaine were generally similar across all administration te(@ues and
no significant differences in plasma exposures of meloxicam were observed acrps@e different
administration techniques. {\

In order to select the phase 3 dose and formulation of HTX-011, the applicant h ken into account
the formulation, dose, together with the administration technique to reduceq@p rative pain with a
favourable safety profile in subjects undergoing herniorrhaphy. As instillatiefi iSxconsidered to be less
invasive technique, the applicant determined that HTX-011-56 300 mg/9 mg%a Thstillation using a Luer-
lock applicator should be used for further clinical trial. @

N

Table 12: Primary Efficacy Endpoint: Mean SPI0-24 for @1-56 vs Saline Placebo and
Bupivacaine HCI (LOCF, mITT Population

Doze of HTX-011-56/
Administration Technigue N Mean (5D} \C N Aean (51N P-value
200 mg/t mg £ 07.16 (49 003) N]b 23 121.93 (48.239) 0.0168
Pooled N B 12 | 108723755 | 021
300 mg/9 mg 16 73.81(50.57 ™~ PBO 23 121.93 (48.239) 0.00035
Instillation . R -
BRV 32 108.72 (37.551) 0.0007
400 mg/12 mg 24 36.6@1} PBO 23 12193 (48.239) | =0.0001
Pooled BPV 12 | 1087237552 | 0.0080
Abbreviations: BPV, bupivacame HCI: ohservation carned forward; mITT, modified Intent-to-Treat;

PBO, saline placebo; SPIpos, summed p ensity score over the first 24 hours.

Notes: p-values are from an analysis ¢ e (ANOVA). The results presented are for subjects with and without
protocol-specified fentanyl administ @ t the end of the surgery and prior to adounistration of study dmg

{Parts B/C/'D/EF/G; treatment cobffri="fe presented in Section 9.1.2).

* Cohorts pooled for all adminizisgtig techniques.

& Cohorts pooled for all admin @ on techmiques and dese volumes.

S
5
<

D
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Figure 16: Mean Pain Intensity Scores over time for HTX-011-56 vs Saline Placebo and
Bupivacaine HCI (LOCF, mITT Population)

10 &— Saline Placcha (N-83)

o v Bupavacame HCT 75 mg (N=32)
* HTX-011-56 200 g/t g (N=31)
| —&— HTX-011-56 300 mg'S mg (N=16) b
. —&— HTX-011-56 400 mg/12 mg (N=84) @

Mean Pam Intensity (LOCE)

T T T T T T T T
il 12 24 i 48 ) %4 a9

Hours Post Study Dirug :".dminl.ul@

Contribution of HTX-011 components to the reduc@n mean AUC of pain Intensity Scores was assessed
using least squares mean difference with HTX5 6 400 mg/12 mg, HTX-002 400 mg and HTX-009
12 mg compared to placebo. HTX-011-56 40@12 mg (administrated via instillation) reduced mean
AUC of pain intensity scores more effecti than equivalent doses of either comparator: HTX-002 400
mg (administrated via instillation) or HTX-009 12 mg (administrated by a combination of injection and
instillation). The reduction in pain int?ﬁ was more than the sum of the 2 comparators. According to
the applicant, these findings sho e analgesic efficacy of HTX-011-56, a fixed-ratio combination
product, is not the sole result of %ease—acﬂve component, bupivacaine.

An assessment of reduction i intensity was performed comparing HTX-011-56 against extended-
release bupivacaine (HTXQ nd immediate-release bupivacaine (bupivacaine HCI).

>
R
5
)
D

Assessment report
EMA/CHMP/450646/2020 Page 66/163



Table 13: Mean AUC of Pain Intensity Scores for HTX-011-56 vs HTX-002 ( WWOCF, mITT

Population)
Administration technigues Instillation only Administration techniques Instillation only
pooled pooled
HTX-011-56 | HTX-002 | HTX-011-56 | HTX-002 | HTX-011-56 | HTX-002 | HTX-011-56
200 mg/6 mz 200 mg 200 mg'6 mg 200 mg 400 mg/12 mg 400 mg 400 mg/12 mg
N=31) (N=11) N=16) (N=13) (N=46) (N=30) (N=16)
AlCw2
Mean (SD) 12241 123.06 9924 122.26 107.00 115.58 110.11
(59.940) (42.543) (50.486) (43.163) (57.559) (55810 (65379) ¢
p-value vs HTX-002 09655 0.2041 0.5269 0.7422
AUCus £\
Mean (5D) 4117 261.15 192 84 26345 21729 23295 2 IU 230.36 27241
(120.847) (92.412) (102.586) (87.029) (109.982) (113.959) 3. (118.770) | (116.176)
p-value vs HTX-002 05177 0.0392 05514 *0. 93
AUCam -~
Mean (SD) 34221 376.79 27428 38375 31378 3364 317.66 36626 381.41
(167.960) (141.213) (130.981) (130.390) (165.283) (17 (189.382) (171.896) | (175.658)
p-value vs HTX-002 04343 0.0333 0.5733 N

Abbreviations: AUC, area under the curve; BPV, bupivacaine HCI; mITT. modified Intent-to-Treat; wW

Source: Table 142532,

Notes: p-values are from an analysis of vanance (ANOVA). Treatment cohorts are presented Secd%

Overall, these results mostly suggest that the differenc
HTX-011-56 (bupivacaine and meloxicam) and HTX-
is statistically significant when HTX-011-56 200 mg/6é m

on mean AUCO0-72 (both products were administ

trend, the other differences are only numeri
deviations are too high to draw firm conclusio

RN

S

Kwiﬂdo wed worst observation carmied forward.

@an AUC of pain intensity scores between
ivacaine only) is not obvious. The difference
N=16) is compared to HTX-002 200 mg (N=13)
by instillation). Although results may suggest a

% eover, the effectives are too small and standard
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Figure 17: Contribution of HTX-011 Components to the Reduction in Mean AUC of Pain
Intensity Scores: HTX-011-56 400 mg/12 mg vs HTX-002 400 mg and HTX-009 12 mg
(wWOCF, mITT Population)

AUC(0-24)

| AUC(D-48) |

AUC(0-72)

80

v & @

LSMI (vs. Saline Placebo, wWOCE)
=
[

M2

-1.4

(=t ]

Treatment Group
B HTXA009 12 mg (N=18) O HTX-002 400 mg (MN=15)

Qﬁﬁ 400 mg' 12 g (=16

>
2
4

M H
Abbreviations: AUC, area under the curve; LSMD, least squares@ﬁ‘m: mlITT, modified Intent-to-Treat;
wWOCF; windowed worst observation carmed forward.

WNote: HTX-002 and HTZX-009 have similar compositions to
bupivacaine as the active pharmaceutical ingredient (APT)
HTXE-011-56 400 mg/12 mg and HTX-002 400 mz, adnafi

are presented in Section 9.1.2.
Source: Table 142532,

Table 14: Mean AUC of pain intensi g(
and HTX-011-56

Xo

CF, mITT Population)

011-36 except that HTX-002 contains only
-009 contains only meloxicam as the APT. For
ion via instillation is presented. Treatment cohorts

res for placebo, bupivacaine HCI, HTX-002, HTX-009

Mean AUC of Placebo C pivacaine HTX-002 HTX-009 HTX-011-56
pain intensity (N=60) { HCI (50 mg) (bupivacaine (meloxicam 12 | (bupivacaine
scores - (N=15) 400 mq) mg) 400 mg /
Injectio a meloxicam 12
) ) N (N=15) (N=18)
mswon Injection mQg)
Instillation Injection +
’b e b (N=16)
Q instillation
* . .
Instillation
PN
AUC 0- 4\ '152.02 135.19 117.79 146.19 110.11
(SD) (54.284) (56.062) (63.243) (35.860) (65.379)
A C@v 289.81 272.41 250.36 291.19 220.10
(120.347) (116.176) (118.770) (83.162) (125.896)
ADC 0-72 393.45 381.41 366.26 406.92 317.66
(SD) (184.664) (175.658) (171.896) (137.347) (189.382)
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According to mean AUC of pain intensity scores (AUC 0-24; AUC 0-48 and AUC 0-72), HTX-009
(meloxicam 12 mg) shows no analgesic effect with numerical results close to placebo. Bupivacaine HCI
(50 mg) presents very modest to no reduction of mean AUC of pain intensity scores (AUC 0-24; AUC 0-
48 and AUC 0-72) compared to placebo. HTX-002 (bupivacaine 400 mg) reduces mean AUC of pain
intensity scores (AUC 0-24; AUC 0-48 and AUC 0-72) compared to placebo. It should be ngted that
bupivacaine dose is 4 times higher in HTX-002 compared to bupivacaine HCl. 6

HTX-011-56 (bupivacaine 400 mg / meloxicam 12 mg) presents the higher reduction o AUC of
pain intensity scores (AUC 0-24; AUC 0-48 and AUC 0-72) compared to placebo. \

&
The interpretation of these results is limited due to small effect, high standard devi * and the use of
HTX-011-56 (bupivacaine 400 mg / meloxicam 12 mg) which is not the select m for the phase 3
study in herniorrhaphy. In addition, HTX-009 effect was assessed with pooled intstration techniques.
It is also difficult to understand how these differences on mean AUC of pain g@ity scores (AUC 0-24;
AUC 0-48 and AUC 0-72) will translate on patients pain experience. é

The demonstration of the contribution of bupivacaine and meloxicam @'e efficacy of Zynrelef (HTX-
011) as, respectively, the active substance and the enhancer of attivity without analgesic properties
itself based on these data is endorsed, despite the study Iimitath@

Total Knee Arthroplasty: Study 209 Q

“Phase 2b, Randomized, Double Blind, Saline Placebo- and{Active-Controlled, Multicenter Study of HTX-
011 via Infiltration for Postoperative Analgesia in Subje@ dergoing Total Knee Arthroplasty”.

Study design \

This study was designed to evaluate the analges@icacy, safety, and pharmacokinetics (PK) of HTX-
011 administered as a single dose into the su@i site in subjects undergoing primary unilateral total
knee arthroplasty (TKA).

The study included 2 sequential cohort &ort 1 was a dose- and administration technique-finding

cohort and evaluated HTX-011 200 mg administered via 2 different techniques (periarticular
instillation or a combination of per, ar injection and instillation) compared with saline placebo and
bupivacaine HCI 0.25% 125 mg. t 2 evaluated HTX-011 400 mg/12 mg via periarticular instillation

with or without a low-dose of caine (50 mg of a 0.5% solution) injected into the posterior capsule
of the knee compared with s&e placebo and bupivacaine HCI 0.25% 125 mg.

Cohort 2 was initiated afte interim review of Cohort 1 results by an unblinded internal Interim Review

Committee (IRC). \
Study drug was @ered prior to the completion of surgery.

L 4
The study confﬁg in the following phases:
0\

S’b
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Figure 18

Treatment and
Postoperative
Screening Perod Observation Period Follow-Up Period
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Day-21 Day 0 72 hours Day & D 0 Day 28
{check-in) (discharge) (site visit) iLe visit) (site wisit)

Study assessment 0

Efficacy assessments included evaluations of pain intensity using the meric Rating Scale of pain
intensity score (NRS) at rest and with activity (NRS-R and Nﬁ-A, respectively); use of opioid
medication; the Patient Global Assessment (PGA) of pain c » assessments of rehabilitation,
ambulation, and discharge readiness; the subject’s satisfactiop®witf postoperative pain control; and the
subject’s assessment of overall benefit of analgesia. %

Safety assessments included adverse event (AE) recogdi local anesthetic systemic toxicity (LAST)
assessments, physical examinations, vital signs, e\ rdiograms (ECGs) and Holter monitoring,
motor function assessments, hematology and serum chemistry, and wound healing assessments.

meloxicam PK analysis.

Main inclusion criteria &

Subjects were male or female with gd(led unilateral TKA under general anesthesia and had not
previously undergone TKA in eith

PK assessments included the collection of blobgples at scheduled timepoints for bupivacaine and

Main exclusion criteria

Subjects had another pre-e @ painful condition that could confound pain assessments or were
currently taking analgesics f chronically painful condition, or had taken long-acting opioids within 3
days of surgery, or had ta @ any opioids within 24 hours of scheduled surgery for this study. Subjects
had a known or suspected history of alcohol or drug abuse, or a positive drug screen. Subjects had

clinically significant , renal or hepatic abnormalities.
Treatments
L 4
Cohort 1: U@pproximately 60 subjects were to be randomized to 1 of the following 4 treatment
* .
:1 ratio:

groups i a&
- bll, 200 mg/6 mg (bupivacaine/meloxicam doses), 6.8 mL, via periarticular instillation into
surgical site

HTX-011, 200 mg/6 mg (bupivacaine/meloxicam doses), 6.8 mL, via a combination of
periarticular injection and instillation into the surgical site

- Saline placebo, 6.8 mL, via periarticular injection into the surgical site

- Bupivacaine HCI without epinephrine 0.25%, 125 mg (50 mL), via periarticular injection into the
surgical site
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Cohort 2: Up to approximately 200 subjects were to be randomized to 1 of the following 4 treatment
groupsina 1:1:1:1 ratio:

HTX-011, 400 mg/12 mg (bupivacaine/meloxicam doses), 13.7 mL, via periarticular instillation

into the surgical site

- HTX-011, 400 mg/12 mg (bupivacaine/meloxicam doses), 13.7 mL, via periarticular i@ation
into the surgical site, and ropivacaine 0.5% (50 mg, 10 mL) via periarticular inje into the
surgical site (posterior capsule) .

- Saline placebo, 13.7 mL, via periarticular injection into the surgical site {

- Bupivacaine HCI without epinephrine 0.25%, 125 mg (50 mL), via periartic injection into the
surgical site

The surgical procedure was conducted under general anesthesia or spinal@sia.

In cohort 1, subjects received a standardized 50 pg of IV fentanyl aft?dy drug administration and
before wound closure to minimize the inherent variability of intraoperati¥e pain control on immediate
postoperative pain. After an amendment, the amount of IV fentan%dministered intraoperatively was
increased to 75 ug.

In cohort 2, all subjects were administered pregabalin O@PO; 150 mg) and acetaminophen
intravenously (IV; <1,000 mg in a 6-hour window, as per the apprdved prescribing information) just prior

to surgery to reduce initial postoperative pain. The su@s also received a standardized 75 ug of IV
fentanyl after study drug administration and before w closure

Rescue medication during 72 hours after stung administration was allowed to subjects with
inadequately controlled pain symptoms. The rQ edications were the following:

- Morphine up to 15 mg IV for the first 2 hours;
- Thereafter, morphine up to 10 nélln a 2-hour period;
- Oral oxycodone up to 10 @n any 4-hour period as needed

After 72 hours, the analgesic re n could be adjusted for each subject individually as deemed
appropriate by the physician@sible for the postoperative care.

Main study objectives Q
Primary: to compare ﬁafﬁ cy and duration of analgesia achieved following periarticular infiltration of
HTX-011 with that o e placebo in subjects undergoing unilateral TKA.

Main secondary gbjégfives:
L 4

- To c@e the efficacy and duration of analgesia for HTX-011 with that of bupivacaine HCI
'fl\ pinephrine in this study population;

- aluate additional efficacy parameters, including opioid load, in this study population;

zé evaluate the efficacy and duration of analgesia for HTX-011 administered using different
techniques in this study population.

Main efficacy endpoints
The primary efficacy endpoint was the mean AUC of the NRS-R pain intensity scores through 48 hours
(AUCO0-48).
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The key secondary endpoint was the mean AUC of the NRS-R pain intensity scores through 72 hours
(AUCO0-72).

Main secondary endpoints included mean total postoperative opioid consumption (in morphine
equivalents) through 24, 48, and 72 hours, median time in hours to first opioid rescue admigistration
and mean NRS-R and mean NRS-A pain intensity scores at each assessed timepoint. b

Study subjects @

A total of 285 subjects were randomized and received study drug, 63 in Cohort 1 and% Cohort 2.
The numbers of male and female subjects within each cohort were evenly distributed. The mean age
was 61.9 (8.06) years in Cohort 1 and 62.1 (8.90) years in Cohort 2. Over 98°®subjects in each

cohort completed the study. Q

Main Results in cohort 1

Efficacy appeared to be similar for both HTX-011 200 mg/6 mg groups, 'Qation and combination of
instillation and injection. Both HTX-011 200 mg/6 mg groups had nu Ily lower mean AUCO0-48 of
NRS-R pain intensity scores (primary endpoint) and mean AUCO-72QrNRS-R pain intensity scores (key
secondary endpoint) compared with saline placebo (primary parison), but the treatment group
differences did not reach statistical significance. In addition, t Lz(oid consumption was lower in both
HTX-011 200 mg/6 mg groups through 24, 48, and 72 hours %secondary endpoints) compared with
saline placebo. é

Both HTX-011 200 mg/6 mg groups had higher @ pain intensity scores compared with the
bupivacaine HCI group; however, the treatment diffe&s in the mean NRS-R scores at 24, 48, and 72
hours, as well as the mean AUC0-48 and AUCO—7©NRS—R pain intensity scores, were not statistically
significant. Total opioid consumption for the bu ne HCl group was lower than or similar to the HTX-
011 groups through 24, 48, and 72 hours.

These results suggested there was someéal activity with HTX-011, but that the dose, 200 mg/6 mg,

was likely not high enough. 0

R

&

N
&

QQJ
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Figure 19: Mean NRS-R Pain Intensity Scores over Time for Cohort 1 (WWOCF, ITT

Population)
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Abbreviations: ITT, Intent-to-Treat; NES-F. Numeric Rating Scale of

observation carried forward.
Source: Figure 14231
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Table 15: Mean AUC0-48 and AUCO0-72 of@-

ity score af rest; WWOCTF, windowed worst

R Pain Intensity Scores (WWOCF, ITT

Mean AUCpq4s of NRS-R

7 Bupivacaine HCI HTX-011 200 mg/6 mg
acebo 125 mg Instillation Combination®
=11) (N=10) (N=20) (N=12)

Mean (SD) Qs 82 (97.549)

347.56 (103.422)

386.12 (82.930)

391.56 (84.450)

p-value vs saline placebo my ;

0.5594

0.6674

0.2702

0.2020

p-value vs bupivacaine I—N
Mean AUCpm of N

Mean (SD) 57644 (150.8153) 468 58 (179.687) | 543.14 (142.566) | 560.85 (136.099)
p-value vs sal 0.5513 0.7764
p-value vs e HC1 0.1986 0.1076
Ab‘[:rematmﬂs area under the curve; ITT, Intent-fo Treat; NRS-R, Numerc Rating Scale of pain intensity score at rest;
wWOCF, wj wors‘r observation carried forward.
Notes: p eflect results of an analysis of variance (ANOVA) with randomized treatment as the main effect.
* Comby refers to half the volume of HTX-011 admuinistered via periarticular injection and half administered via instillation.
‘S(mr el142111 Table142151.
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Table 16: Total Postoperative Opioid Consumption (MME) From 0 through 24, 48, and 72
Hours in Cohort 1 (ITT Population)

Saline Bupivacaine HCI HTX-011 200 mg/6 mg
Placebo 125 mg Instillation Combination®
(N=11) (N=10) (N=20) N
Opioid consumption through 24 hours
Mean (SD) 37.14 (9.910) 33.50 (15.188) 32.10(11.512) 3 183)
Median (Min, Max) 37.00 28.50 335 %30 25
(25.0, 52.0) (14.5, 60.0) (5.0.530) N, ¥.0.695)
p-value vs saline placebo 0.3355‘\ 702356
p-value vs bupivacaine HCI 0.94?5 ) ) 0.9028
Opioid consumption through 48 hours Q
Mean (SD) 56.05(12.982) 50.15 (22.642) 50%’;{ 581) | 51.89(23.511)
Median (Min, Max) 56.00 4950 & 0 46.25
(30.0, 74.0) (20.0, 84.0) . 98.0) (5.0.117.5)
p-value vs saline placebo 0.4953 0.3204
p-value vs bupivacaine HCI T 0.9824 0.9190
Opioid consumption through 72 hours &
Mean (SD) 70.41 (18.057) 60.70 (;W 65.53(31.615) | 66.86(31.154)
Median (Min, Max) 73.00 ) 60.50 63.75
(32.5,94.0) (247Q, TOL0) (26.0,125.0) (5.0, 147.5)
p-value vs saline placebo o~ - 0.6796 04335

The result for TKA study for cohort 1 was negati@egarding the selected primary endpoint. HTX-011
200 mg/6 mg did not produce significantly?’ior pain relief compared with the control groups.

However, the applicant considered that there s an indication of activity, based only on numerically
lower NRS-S pain intensity scores and to ioid consumption compared with saline placebo.

In that context, the applicant decid% roceed to Cohort 2 with a higher dose level of HTX-011
(400mg/12mg), based on the hyp that the dose of 200mg/6mg was not high enough.

The applicant chose the metho inistration for HTX-011 in Cohort 2 to parallel the administration
technique in the phase 3 stu stillation was therefore adopted for Cohort 2.

2.5.2. Main stu\g

A Phase 3, mized, Double-Blind, Saline Placebo- and Active-
Controlled; ticenter Study of HTX-011 via Local Administration for
Postoper Analgesia and Decreased Opioid Use Following Unilateral

Théxstudy consisted in the following phases:
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Figure 20
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Main inclusion criteria %
Each subject had to meet all of the following criteria to be@l in this study:

1. Was male or female, and =18 years of age at scr n@

Study Participants

2. Was scheduled to undergo a primary unilateral, distal, first metatarsal bunionectomy with osteotomy
and internal fixation under regional anesthesia.

3. Had an American Society of Anesthesiologis@ysical Status of I, II, or III.

Main exclusion criteria 0
Subjects who met any of the follobcriteria were excluded from the study:

1. Had a contralateral foot bun tomy in the past 3 months.

2. Had a planned concurre &gical procedure (e.g., bilateral bunionectomy or collateral procedures on
the surgical foot).

3. Had a pre-existi xcurrent acute or chronic painful physical/restrictive condition expected to
require analgesic ent in the postoperative period for pain that was not strictly related to the
bunionectomy,and which may confound the postoperative assessments.

N\

4. Had a ;or@ndication or a known or suspected history of hypersensitivity or clinically significant
idiosyncr&eaction to bupivacaine (or other local anesthetics), meloxicam (or other NSAIDs),

oxycodo orphine, or acetaminophen.

5. own or suspected daily use of opioids for 7 or more consecutive days within the previous 6
hs.

6. Had taken NSAIDs (including meloxicam) within 10 days prior to the scheduled surgery with the
exception of subjects on low dose (<100 mg) daily acetylsalicylic acid for cardioprotection.

7. Had taken long-acting opioids within 3 days prior to the scheduled surgery.

8. Had taken any opioids within 24 hours prior to the scheduled surgery.
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9. Had been administered bupivacaine within 5 days prior to the scheduled surgery.

10. Had been administered any local anesthetic within 72 hours prior to the scheduled surgery, other
than for pretreatment prior to a needle placement, to treat an AE that occurs after signing the ICF, or to
decrease venous irritation (e.g., caused by propofol, in which case no more than a single admigistration
of lidocaine 1% 20 mg IV could be administered). b

11. Had initiated treatment with any of the following medications within 1 month prior t y drug
administration or was taking any of these medications to control pain: selective seroé?-\ reuptake
inhibitors (SSRIs), selective norepinephrine reuptake inhibitors (SNRIs), gabapenti \egabalin, or
cyclooxygenase-2 (COX-2) inhibitors. Anxiolytics prior to surgery were permitted, @Q&ssary.

12. Had been administered systemic steroids within 5 half-lives or 10 days administration of

study drug (whichever was longer). &

13. Had a medical condition such that, in the opinion of the Investigator, pattidipating in the study would
pose a health risk to the subject or confound the postoperative assessr@g.

14. Had a known or suspected history of drug abuse, a positive drud screen on the day of surgery, or a
recent history of alcohol abuse. @

Overall, inclusion and exclusion criteria are adequate. Howeve%pstudy population does not represent
target population where pre-existing concurrent acute or ainful conditions, opioid medication
use and/or drug abuse (opioids) could be rather commo Qe excluded conditions represent patients
with risk factors that could be more difficult to treat.\ ould be kept in mind for the analysis of the
effect size.

Treatments Q

The study population was randomized i&t}'wee treatment groups in a 3:3:2 pattern generated by
computer as follows:

- HTX-011, 60 mg/1.8 mg ( @ia instillation into the surgical site using a Luer lock applicator.
- Bupivacaine HCl withou phrine 0.5%, 50 mg (10 mL), via injection into the surgical site.
- Saline placebo (2.1 Q instillation into the surgical site using a Luer lock applicator.

The surgical procedure Qerformed under regional anesthesia with no more than 20 mL of 1%
lidocaine without epirxrir;n dministered as a Mayo block. During surgery, the use of intravenous (IV)
fentanyl up to 4 ug/, permitted for intraoperative pain control.

Rescue medicgti@
N

Postoperativw e medication consisted of oral (PO) immediate-release oxycodone (no more than 10
mg with? ‘\ our period as needed), IV morphine (no more than 10 mg within a 2-hour period as

needed) or oral acetaminophen (no more than 1,000 mg in a 6-hour period). Rescue medication
was a@ trated upon request.

arge, subjects were to be provided a daily diary to record if they took any opioid medication from
7 urs through Day 28 (yes or no).

Objectives

Primary objective:
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To compare the efficacy and duration of analgesia following local administration of HTX-011 with saline
placebo during the first 72 hours following unilateral simple bunionectomy.

Secondary objectives:

- To compare the efficacy and duration of analgesia for HTX-011 with bupivacaine H ithout
epinephrine during the first 72 hours following surgery.

- To compare the effect of HTX-011 with saline placebo and bupivacaine HCI with %ephrine
on opioid load during the first 72 hours following surgery. ¢ %

- To assess the safety and tolerability of HTX-011. {
- To further establish the PK parameters of bupivacaine and meloxican&)ll.

Outcomes/endpoints 0

Primary Endpoint

Mean area under the curve (AUC) of the Numeric Rating Scale of p &tensity scores with activity (NRS-
A) through 72 hours (AUCO0-72) for HTX-011 compared with salir@cebo.

Key secondary endpoints Q
- Mean AUCO0-72 of the NRS-A pain intensity scor HTX-011 compared with bupivacaine HCI.

- Mean total postoperative opioid consumption™§ orphine equivalents) through 72 hours for
HTX-011 compared with saline placebo. Q

- Proportion of subjects who are opioij
bupivacaine HCI.

through 72 hours for HTX-011 compared with

- Mean total postoperative opioidéﬁmption (in morphine equivalents) through 72 hours for
in€ HCI.

HTX-011 compared with bupiv
Other secondary endpoints 66
- Proportion of subjects re opioid-free through 72 hours compared with saline placebo.
- Proportion of subje &ho are opioid-free from 72 hours through Day 10 and Day 28.
- Median time in houtrsfto first opioid rescue medication up to 72 hours.
- Mean AUCO- \the NRS-R pain intensity scores.

- Integr;:\t k Analysis of Silverman using the NRS-A pain intensity AUC scores and total opioid

consm& through 72 hours.

- 3 ion of subjects who are pain-free with activity (defined as an NRS-A pain intensity score

%r 1) at each assessed timepoint through Day 28.

- @pportion of subjects with an NRS-A pain intensity score >4 at any timepoint through 72 hours.
Proportion of subjects with an NRS-A pain intensity score >7 at any timepoint through 72 hours.

- Proportion of subjects who first achieve an MPADSS score >9 at 2, 4, 8, 12, 24, 36, 48, 60, and
72 hours.

- Proportion of subjects achieving a score of “good” or better (>1) pain control based on PGA at
24, 48, 72 hours, and on Day 28.
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Pain intensity assessments

Subjects were asked to evaluate their current pain level at scheduled timepoints after surgery. Pain
intensity scores were assessed using an 11-point NRS (0-10) where 0 represented “no pain” and 10
represented “worst pain imaginable” (Breivik 2008). NRS scores were recorded first at rest (NRS-R) and
then with activity (NRS-A). '6

For NRS-R assessments, subjects were seated/recumbent with the surgically attended Ieg@/ated or
lying supine. Measurements were obtained after the subject was in the resting posiUo% at least 5
minutes.

For NRS-A assessments, subjects were seated with the plantar surface of the @of the surgically
attended foot touching the floor (no weight-bearing). ?
0

Pain intensity assessments were scheduled at 1, 2, 4, 8, 12, 24, 36, 48, 60, urs and at D10 and

D28 post-dose.

Patient global assessment of pain control @

Subjects were asked to evaluate their pain control over the precedir&4 hours using a 4-point PGA scale
where 0 represented “poor” and 3 represented “excellent” (Roth@ZOOQ).

Scheduled timepoints were: 24, 48, 72 hours and D28 post-dQ

sensitive measure of pain control after surgery, ctive relief of acute pain with activity is
considered clinically meaningful as it facilitates mobilization and may therefore improve long-term
outcome after surgery. The prescribed activity r@s a simple daily activity for patients: sitting with
the plantar surface of the ball of the surgically¢ ed foot touching the floor (no weight-bearing).

r

NRS-A was selected for the primary and first key secoé endpoints because NRS is known to be a

The timepoint of 72 hours selected for the primary and key secondary endpoints in this study is
considered by the applicant clinically r for patients as literature shows that the most severe
postoperative pain occurs within theﬁé hours after surgery.

Sample size b

Sample size was determined@ applicant based on the estimate of the following parameters from a
previous phase 2 study inQ ts undergoing unilateral simple bunionectomy:

Table 17 @\

Parameter n (\ Saline Placebo | Bupivacaine HCl | HTX-011 60 mg/1.8 mg

Pain mtensﬁx@:@;g: Mean (SD) 425(175) 425 (175) 325 (175)

Opioid NM’TWH (mg): Mean (SD) 30 (25) 30 (25) 20 (20)

Pmp;a‘f opioid-free subjects 5% 10% 25%
@'mately 400 subjects (150 subjects in the HTX-011 group, 150 subjects in the bupivacaine HCI
achive control group, and 100 subjects in the saline placebo control group) were planned to be

randomized to provide at least 90% power to detect a statistically significant difference (2-sided
alpha=0.05) between the HTX-011 group and each of the control groups for each of the primary and key
secondary endpoints.
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Randomisation and blinding (masking)

The study population was randomized into three treatment groups in a 3:3:2 pattern. The site's
pharmacy and surgical staff were not blinded to the treatment assignments because HTX-011 is a
colored, viscous substance and is therefore distinguishable from both bupivacaine HCl and saling,placebo.
However, subjects were not aware of the study drug they received, and once surgery was eted
and the subject was transferred to the PACU, the Investigator and all site staff involved i y and
efficacy assessments were blinded to the treatment assignment until after database Iock@

& \
Statistical methods é

Analysis populations

e Intent-to-Treat (ITT) Population: All subjects who were randomiz received study drug
were included in the ITT Population.

e Per Protocol Population: All subjects in the ITT Population who di t receive a prohibited rescue
medication prior to 72 hours and who had no important protgcol violations prior to 72 hours were
included in the Per Protocol Population. @

e Safety Population: All subjects who received study dr re included in the Safety Population.

The primary and first key secondary endpoints were anal@sing analysis of variance with treatment
group as the main effect, together with pairwise t tests t@a yse differences between treatment groups.
Missing data, which were expected to be very low due\ e 72 hours hospitalization following surgery,
were imputed via last observation carried forwar interval censored pain intensity scores and worst
observation carried forward (WOCF) for right-c d pain intensity scores in the intent-to-treat (ITT)
population. To adjust for the analgesic effect 6f opioid rescue medication, the windowed WOCF method
was implemented as the primary analysi ethod in which pain intensity scores observed during the
analgesic window of any opioid rescue n@ion were replaced with the worst post-dose, non-missing
NRS pain intensity score observed pri he rescue medication window. A sensitivity analysis of the
primary endpoint was performed ié adjustment for opioid usage. The total postoperative opioid
consumption through 72 hours wa & alyzed using a Wilcoxon rank-sum test. The proportion of subjects
who were opioid free through 7@urs was analyzed using Fisher’s exact test.

In order to account for multi hypothesis testing on the primary endpoint and on each of the 4 key
secondary endpoints, a t hierarchy was applied to control study-wise alpha level at 0.05.

Q\
0\
.\o

Ko
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Figure 21: Hierarchical Test Procedure for Primary and Key Secondary Endpoints
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Abbreviations: AUCy.7, area under the curve from Time O through 72 hours; NR{JL Numeric Rating Scale of pain intensity
score with activity.

Windowed worst observation carried forward (wWOCF) was, used Eo adjust the NRS-A through 72 hours
scores for the duration effect of opioid rescue medicat owever, WWOCF was not used to adjust
scores for the duration of effect of non-opioid recue megiCations (acetaminophen).
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Results

Figure 22: Participant flow

Screenad
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N
o
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N =438 withdrew pricrte dosing(n= 2

- Ineligible st Day 1 {n = 132}

- Comsentwithdrawn (n

- Lost to followup |n&
=

- Sponsardecision |
- Investigator dacis|
Randomized and Dozed - Protocol deviati
[ITT Population)
N =412 @
HTX-011 60 mg/1.8 mg Saline placebo @ Bupivacaine HC 50 mg
M= 157 M =100 MN=135

(\:D |
Completed Study Withdrawn Completed Stud',rQ %nhdmwn Completed Study Withdrawn

m=154 (98.1%] n=3(1.9%) n =99 (99.0%) m=111.0%) n =152 {98.1%) n=3{1.9%)]

| |

- . | 1

-TEAE (n = 1 [0.6%]) K(Dstm follow ug (n =1 [1.0%]) - Lost to follow ug (h= 1 [0.6%])
- Lost to follew up [n =1 [0.6%]) - Consent withdrawn (n = 1 [0.6%])
- Corsent withdrawn [n = 1 [0.6%]} - Death[n = 1 [0.65%]}

Abbreviations: ITT, Intent-to Treat; E&E&fn’r—ﬂnﬁgm adverse event.
Notes: Screened was defined as signi d consent form Completed the study was defined as completing the Day 42

Safety Follow-Up Visit. One mbjf%zed to the bupivacaine HC! group was nusdosed; the subject received saline placebo
instead of bupivacaine HC1. {

Baseline data \ 2

The overall study p@tion was predominantly female (86.4%). The mean (SD) age was 46.9 (14.22)
years, rangingjr@& to 77 years, and the mean BMI (SD) was 27.4 (4.70) kg/m2. The study subjects
were overall M anced across treatment’s groups. The etiology of hallux valgus may be multifactorial.
Main risk C\Qare: age, heredity, wearing of high heel and narrow shoes. In about 90% of cases,
hallux v s¥egan between 40 and 50 years old and affects women. Regarding median age and sex
ratio, itd sidered that study population correctly reflects general population affected by hallux valgus.
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Numbers analysed

Table 18: Number of Subjects per Analysis Population

HTX-011 Bupivacaine HC1
Analysis Populations 60 mg/1.8 mg | Saline Placebo 50 mg
Randomized 164 109 165
ITT 157 100 155 "~ T2
v
Safety 157 101 1542 \\J 412
Per Protocol 142 83 138 N 363

Abbreviation: ITT, Intent-to-Treat.

Wotes: The ITT Population included all subjects who were randomized and received study dmg. mized treatment
assignment was used for analysis the ITT Population. The Safety Population included all subje eceived study drug. The
actual treatment received was used for analysis in the Safety Population. The Per Protocol Po %ﬂdﬂd&d all subjects in the
ITT Population who did nof receive a prolubited rescue medication prior to 72 hours and Wh@ﬂ mmportant protocol
deviations prior to 72 hours.

* One subject was randomized to bupivacaine HCI, but received saline placebo.
Source: Table 14.1.1.1.

T
NS

Outcomes and estimation @
Primary endpoint and first secondary endpoint: Mean area e curve (AUC) of the Numeric Rating
Scale of pain intensity scores with activity (NRS-A) thro hours (AUC0-72)

Table 19: Mean AUCO0-72 of the NRS-A Pain Inthy Scores for HTX-011 vs Saline Placebo
and Bupivacaine HCI (wWOCF,@' Population)

HTX4«4l1 Bupivacaine HC1
a0 .8 ng Saline Placebo 50 mg
sL57) (N=100) (N=155)
AUComn
Mean (SD) 44534 (155.792) 393 45 (153.756)
LSMD (SE) [95% CI] vs saline
placebo {'

p-value vs saline placebo (\

LSMD (SE) [95% CI] vs/™™N * -70.16 (18.777)
bupivacaine HCI [-107.07. -33.25]
p-value vs bupivacMCl 0.0002

Abbreviations: AUC.4 3 nder the curve from Time 0 through 72 hours; ITT, Intent-to-Treat; LSMD, least squares mean
difference; NE5-A. J¥igeric Rating Scale of pain intensity score with activity; wWOCE. windowed worst observafion carmed
forward. *

MNote: p-values ults of an analysis of vanance (ANOWVA) with randomized treatment as the main effect.

Source: Taple ©.2 0.1,

Th H@AUCOJZ of the NRS-A pain intensity score was lower in the HTX-011 group compared with

li lacebo (primary endpoint) and compared with bupivacaine HCI (first key secondary endpoint)
and, the differences are statistically significant.
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Figure 23: Mean NRS-A Pain Intensity Scores over time (WWOCF, ITT Population)
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worst observation carried forward.

Source: Fieure 14.2.7. Q

With the exception of the first 2 hours after study d g\aministration, where mean NRS-A pain intensity
scores is lower in the bupivacaine group, HTX—Oll@sents lower NRS-A pain intensity scores compared
with saline placebo and bupivacaine groups th@b 72 hours. As surgery was performed under regional
anesthesia with a lidocaine Mayo block, which prévides several hours of analgesia, this explains the low
pain scores across groups in this first ho

Abbreviations: ITT, Intent-to-Treat: NES-A. Numeric Rating Scale of pain @h score with actvity; wWOCE, windowed

t-dose in this study.

These results show a statistically si t reduction of mean AUCO0-72 of the NRS-A pain intensity
score in the HTX-011 group compakge ith saline placebo and bupivacaine HCI groups. However, the
clinically relevant difference for co%ng the mean AUCO0-72h of pain intensities has not been discussed
or justified. As a consequenc cal translation of obtained results in AUC are difficult to extrapolate
and are open to interpretati The applicant proposed a justification of the clinical significance based
on a 10% to 20% reduc@: NRS pain intensity scores as a minimal clinically important difference
(MCID) defined by ThQe Initfative on Methods, Measurement, and Pain Assessment in Clinical Trials
(IMMPACT) in chronx. However, when AUC of pain intensity scores has been X% decreased in the
Zynrelef group co %d to the “reference” AUC in the placebo group at a precise time point does not
mean that pain en X% reduced. The minimal decrease in AUC of pain scores that would translate

to a minimal G}ase in pain that would been considered as clinically significant is not defined.
*

Secon fourth key secondary endpoints: Mean total postoperative opioid consumption (in
in s mg morphine equivalents, MME) through 72 hours
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Table 20: Total Postoperative Opioid Consumption (MME) through 72 Hours for HTX-011 vs
Saline Placebo and Bupivacaine HCI (ITT Population)

HTX-011 Bupivacaine HCI
60 mg/1.8 mg Saline Placebo 50
(N=157) (N=100) (N=%
Total Opioid Consumption Through 72 Hours N
Mean (SD) 18.80 (19.801) 30.06(21.016) | 2509%A 553)
Median (Min, Max) 12.50 (0.0, 83.0) | 25.00(0.0.80.0) | J83040.0,92.5)
p-value vs saline placebo =(.0001 M

I\\
p-value vs bupivacaine HCI 0.0022
Abbreviations: ITT. Intent-to-Treat; MME. morphine milligram equivalent.
Notes: Opioid rescue medication included morphine and oxycodone. P-values were obtained u% filcoxon rank sum fest.
Source: Table 14.2.2.1. 0

Total opioid consumption through 72 hours was lower in the HTX-011 group compared with saline placebo
and bupivacaine HCI groups. The differences between median co ﬁtions of opioids through 72 hours
are statistically significant. %

However, the intragroup differences between the minimal maximal consumption are high and
similar between treatment groups (from 0 to 80/90 MMESin €ach group). Numerically, the mean and
median differences between the groups, in particular @ een HTX-011 and bupivacaine HCI groups
seem modest. In HTX-011 group, over 72 hours, n&q total opioid consumption is reduced by 37%
compared with saline placebo and by 25% comp with bupivacaine HCI. The applicant justified the
clinical significance of the opioid sparing effec 'mrticular for outcomes in patients, with an overall
reduction of prespecified ORAEs with HTX—OlQpared to saline placebo and bupivacaine: 43.9% vs

53.5% vs 50.6% respectively. &

It is endorsed that HTX-011 allowed an Qpigid sparing effect of about 6 to 7 of morphine mg equivalent
in the first 24 hours compared to plageb&which is under what seems to be possibly achieved with other
analgesics such as paracetamol a IDs. These 6 to 7 morphine mg equivalent sparing achieved in
the first 24 hours is the most i t sparing effect achieved on the overall interval of 72 hours (about
50% of the total opioid spari could be hypothesized that the opioid sparing effect on the overall
interval (0-72 hours) may inly driven by the opioid sparing effect on the first day post-dose (0-24
hours). Overall, the appli uccessfully justified an opioid sparing effect associated with a decrease in
ORAE. The estimation®f the effect size is limited by the study design. Indeed, patient controlled analgesia
(PCA) appearsto b ethod of choice to estimate opioid sparing effect because an accurate measure
of postoperative @gpiotds needs should be preferably based on a method where patients can “freely”
access to opioft relieve pain and accept some degree of undesirable effects. In addition, to a lesser
extent, effgc Is limited by the use of paracetamol but its influence on opioid sparing is considered limited
because M portion of subjects who used paracetamol was overall lower in the HTX-011 group ad
mean to e of paracetamol and average daily use were similar or lower in HTX-011 compared to the
two o@roups. This opioid sparing effect of HTX-011 is considered as modest but clinically significant.
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Third key secondary and other endpoint: proportion of subjects who are opioid-free through 72 hours

Table 21: Proportion of Subjects Who are Opioid-Free through 72 Hours for HTX-011 vs
Saline Placebo and Bupivacaine HCI (ITT Population)

HTX-011
60 mg/1.8 mg Saline Placebo
(N=157) (IN=100)
Subjects Who Are Opioid-Free Through 72 Hours 45 (28.7%) 2(2.0%)
Difference (95% CI) vs saline placebo 26.7% (18.6%. 34.7%)
p-value vs saline placebo =0.0001
Difference (95% CI) vs bupivacamne HC] 17.7% (8.5%. 26.5%)
p-value vs bupivacamne HCl 0.0001 & A
Abbreviation® ITT. Intent-to-Treat. -
Notes: Opioid-free through 72 hours was defined as subjects who had total MME opioid dose ough 72 hours. P-values
were derived using Fisher's exact test. Exact 95% C1 was based on Farmngton-Manming {%misn’cs.
Source: Table 14.2.3.1.

NS

The proportion of subjects who did not require any opiofdN\rescue medication over the 72-hour
postoperative period was higher in the HTX-011 group ed with bupivacaine HCI (3rd key
secondary endpoint) and compared with saline placebo Efﬁsecondary endpoint). The differences are

statistically significant. \

Sensitivity analyses O

The applicant proposes sensitivity analyses pe%ed on the primary and first key secondary endpoints
to support the robustness of the primaryy@nalyses. Results of mean AUCO0-72 of NRS-A pain intensity
scores are presented without adjusting f(o] oid use and also using adjustment for opioid use in the per

protocol population. 0
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Table 22: Sensitivity Analyses: Mean AUCO0-72 of NRS-A Pain Intensity Scores for the
Primary and 1st Key Secondary Endpoints

HTX-011 Bupivacaine HC1
60 mg/1.8 mg Saline Placebo 50
AUCpn using LOCEFWOCT in the ITT [6
Population 0
n 157 100 7 %/
Mean (5D) 29293 (165.709) 37519 (141.521) ;@132.339}

LSMD (SE) [95%

CT] vs saline placebo -82.26 (18.941)

[-119.50, -45.03]

s

p-value vs saline placebo

=0.0001

LSMD (SE) [95%

CI] vs bupivacamne HC1 -55.31(16.763)

[-88.26. -22.36]

p-value vs buptivacaine HCI 0.0011
AUCoem using wWOCTE in the Per @
Protocol Population (
n 142 NEE 138
Mean (5D) 391.31(153.983)

LSMD (SE) [95%

311.26 (181.732) (‘bdg_s's (155.810)

118.72 (22.908R
[-163.77. -73.
SEN

CT] ws saline placebo

p-value vs saline placebo

2R

LSMD (SE) [95% CI] vs bupivacaine HCI -80.05 (1%13}
[-11g708, -41.08]
p-value vs buptivacaine HCI So-d001

Abbreviations: AUCq. 7.

forward; LSMD, least squares mean difference;
worst observation carried forward; wWOCF. wi
Naotes: Statistics reflect results of an analysis of v

HTX-011 minus control

in the ITT Population who did not receive

oﬁg’h 72 hours; ITT, Intent-to-Treat; LOCF, last observation carried
Numeric Rating Scale of pain intensity score with activity; WOCF,
t observation carried forward.
(ANOVA) with randomuzed treatment as the main effect; LSMD 1s for
HC1) difference. The Per Protocol Population was defined as all subjects
ed rescue medication prior to 72 hours and who had no important protocol

area under the curve from Time

(saline placebo or bupi

deviations priof to 72 hours.

Sources: Table 142.1.2.

Table 14.2.1.3.

The results are in line wiQ)se observed for the primary analysis and favour HTX-011 compared to
cal

saline placebo and b

The applicant provi

L«% HCI.

dditional analysis of mean pain intensity scores over different time intervals

during the 72 ho@ st-dose (AUC of NRS-A).
*

N
6\0
<
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Table 23: Mean AUC of NRS-A Pain Intensity Scores Over Time Intervals Using wWOCF (ITT

Population)
HTX-011 Bupivacaine HCI
60 mg/1.8 mg Saline Placebo 50 mg
(N=157) (N=100) (N=155
AUCqs hb
Mean (SD) 20.68 (17.536) 37.55 (15.647) 24264 M244)
p-value vs saline placebo =0.0001 :\ 1
p-value vs bupivacaine HC1 0.0477 P -
AUCon —~
Mean (SD) 38.54 (28.076) 67.97(22.978) \0 50.37 (22.936)
p-value vs saline placebo =0.0001 ~ y‘ =0.0001
p-value vs bupivacaimne HC1 =0.0001
AUCo2 I
Mean (SD) 98.65 (59.547) 155.75 {1&35)' 131.36 (48.861)
p-value vs saline placebo =0.0001 @ 0.0004
p-value vs bupivacaimne HC1 =0.0001
AUC24.43 Q
Mean (SD) 119.31 (68.016) AQZ‘.CIT (60.020) 148 46 (57.119)
p-value vs saline placebo =0.0001 \\u 0.0885
p-value vs bupivacamne HC1 =0.0001 . -
Q)
HTX- 011 A Bupivacaine HCI
60 mz1.8 :Q Saline Placebo 20 me
(N=137) (IN=100) (IN=155)
AUCo4s Ve
Mean (STI) 217. 2.319) 317.82(102.752) 27983 (98.428)
p-value vs saline placebo %1 00062
p-value vs bupivacaine HC] bﬂ.ﬂlﬂﬂl
ATUCg 7 n
Mean (STN) 710534 (67.096) 127.52(61.212) 113.63 (66.208)
p-value vs saline placeb v 0.0083 00284
p-value vz bupivacaine HCI 02634
AUC2m N,
Mean (SIN) @ 22464 (13127 289 59 (115.647) 262.00 (117.250)
p-value vs galMe plcebo =0.0001 00206
p-value vsjpupivacaine HCI 0.0072
AUCog N
Mea ) 32329 (182.641) 44534 (155.792) 39345 (153.736)
P#fBues saline placebo =0.0001 00131
Qi vs bupivacaine HCI 0.0002

eilations: AUC, area under the curve; ITT, Intent-to-Treat; NRS5-A, Numeric Rating Scale of pain intensity score with
adtgty; wWOCE, windowed worst observation camed forward.
Mote: P-values reflect results of an analy=is of vanance (AMNOVA) with randomuzed treatment as the mam effect.
Sources: Table 14.2.5.1, Post Hoe Table 14.2.3.7, Post Hoe Table 142311,
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The difference on mean AUCO0-72 of the NRS-A pain intensity scores between saline placebo and
bupivacaine HCI is statistically significant in favour of the active comparator. According to the applicant,
this suggest a confirmation that bupivacaine is active. However, this result was not expected (cf.
determination of sample size) and no discussion about it has been found.

The results concerning the comparison between saline placebo and bupivacaine HCI group i first
hours post-dose (AUC0-8 and AUCO0-12) suggest, according to the applicant, that most of t@ Igesic
benefit in this group was observed in the first 8 to 12 hours, which is supported by current’scientific
literature. However, the fact that larger overall intervals (AUC 0-24, AUC0-48 ah L%ZOJZ) are
statistically significant in favour of bupivacaine while the intermediate intervals are, not (AUC24-48,
AUC48-72 and AUC24-72) suggests a limit of the clinical interpretation of the sel@ endpoint (mean
AUCO0-72 of NRS-A pain intensity scores).

It should be noted that there is no statistically significant difference betwe -011 and bupivacaine
HCI groups from 48 to 72 hours post-dose (AUC48-72). When looking at theyegpective differences during
72 hours in AUC between placebo and HTX-011 ([AUC 0-72 (PB)] - [A??Z (ZYN)]), the proportions
represented by the first 24 hours ([AUC 0-24 (PB)] - [AUC 0-24 (ZYN are about 50% of the total
difference. This is not in contradiction with supposed postoperati\&ain trajectory, where the first 3
postoperative days is the time period of most severe pain, as men d by the applicant, and considering
that it has been reported that during these 3 most painful d he first 24 hours could represent the
most painful hours. However, it could not be excluded tha ct size on the overall interval (0-72
hours) may be mainly driven by the effect size on the fir; onst—dose (0-24 hours).

When looking at the differences in mean pain scoresm\ , it seems unquestionable that Zynrelef has
a clinically significant effect on reduction of pain scores during the first 24 hours post-dose compared to
both saline placebo and bupivacaine HCI. After 2®4rs, the differences in pain scores are maintained
between 1 and 2 (on a 10 points scale, NRS£A)“until 60 hours when HTX-011 is compared to saline
placebo. When compared to bupivacaine, the différences in pain scores are maintained between 1 and 2
(on a 10 points scale, NRS-A) until 36 ho {M 48 hours, the difference is close to one (bupivacaine HCI
vs HTX-011). At 72 hours, there is no}$@lly significant difference between treatments.

According to the applicant, the re r NRS-R were consistent with NRS-A. The HTX-011 group had
statistically significant reduced n AUCs of NRS-R pain intensity scores using wWOCF on the ITT
population compared with bo @v trol groups over the first 24, 48, and 72 hours (AUC0-24, AUC0-48
and AUCO0-72). However, therg,is no statistically significant difference between HTX-011 and both control
groups over 48 hours (A @ 72).

Mean AUCs of NRS-FNn intensity scores over time were analyzed using LOCF/WOCF as sensitivity
analyses. Mean AU NRS-R were lower than saline placebo and bupivacaine HCl with statistically
significant treatr;?roup differences noted for 0 to 12 hours, 0 to 24 hours, and 0 to 48 hours (AUCO-
12, AUCO-24 a C0-48). The HTX-011 group also had lower mean AUC of pain intensity score over
72 hours with statistically significant difference compared with saline placebo but not compared with
bupivaca@Cl for 0 to 72 hours (AUCO0-72). Also, there is no statistically significant difference between
HTX—O@ both control groups after 24 hours (AUC24-48 and AUC48-72).

N
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Figure 24: Mean (SE) NRS-R Pain Intensity Scores at Each Assessed Timepoint through 72
Hours Using wWWOCF ITT Population

NRS-R Pain Intensity Score (Mean + SE)

12 4 8 12 24 36

The applicant provided analysis of proportion of subjx h moderate or severe pain intensity:

Table 24: Proportion of subjects with NRS-A r 27 at any time through 24, 48, and 72
hours (WWOCF, ITT Popula@
,( HTX-011 Bupivacaine HC1
.5 mg Saline Placebo 50 mg
e (N=15T) (IN=100) (N=155)

NRS-A =7 at Any Time Through o N ¥ 84 (53.5%) 83 (83.0%) 117 (75.5%)
72 Hours

p-value vs saline placebo N\ =0.0001

p-value vs bupivacaine H«Cl(v =0.0001
NES-A =4 at Any Time o 136 (86.6%) 97 (97.0%%) 148 (95.5%)
72 Hours N

p-value vs saline pl & 0.0043

p-value vs trupivac;@{(ﬂ 0.0090

Abbreviations: ITT dfntem-to-Treat; NE.S-A, Numeric Rating Scale of pain intensity score with activity; wWOCE, windowed
worst observatio forward.
Notes: p-valuesfirom Fisher's exact test. Exact 93% CI 15 based on Famngton-Manning score statistics.

Source: T T&. 4.

Based -A, 53.5% of subjects in the HTX-011 group experienced severe pain at any time over 72
hours pared with 83.0% in the saline placebo group and 75.5% in the bupivacaine HCI group. These

re statistically significant. Based on NRS-R, 37.6% of subjects in the HTX-011 group experienced
sevegre pain at any time over 72 hours compared with 73.0% in the saline placebo group and 60.0% in
the bupivacaine HCI group. These results are statistically significant.

Overall, a large majority of subjects experienced moderate pain whatever the considered treatment
group. This proportion was however lower in the HTX-011 group with statistical significance based on
NRS-A (but not based on NRS-R). Considering severe pain, the difference in proportion of subjects is
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statistically significant in favor of HTX-011 group but is also numerically significant based on NRS-A and
NRS-R. These results suggest that HTX-011 could be an interesting treatment as part of a multimodal
approach to manage postoperative pain and to increase probability to avoid severe pain on patients.

hours for studies 209 - cohort 2, 211, 301 and 302, and to consider these results in the dis ion of

<

Regarding study 301, treatment with HTX-011 results in a significant greater the progo@of patients
with NRS-A score < 4 at 12 and 24 hours. However, this was not the case at 72 hours: justification
of Applicant is that pain is expected to decrease for this surgery as it is seen in th
a proportion of about 40% subjects with NRS-A score < 4 at 72 hours. It could th
rational of using this surgery models to show significant efficacy for 72 hours n though it is expected
that curve of pain scores over time have great probability to cross or to be ose at this time point
as it is seen in this application for phase 3 studies (301 and 302). Overall, itsseeins that no firm conclusion
can be drawn with these results at 72 hours (proportion of subjects wit -A score < 4). The result at
ef the first day post-surgery.

Applicant was requested to present proportions of patients with a NRS-A<4 at baseline, 12, :4 and 72

the clinical relevance of treatment effects.

ebo group with
e questioned the

12 and 24 hours are in line with previous results showing efficacy of Zyn

Table 25: Incidence of Rescue Medication use through 72 @s (ITT population)

HTX-011 \Q Bupivacaine HCI
60 mg/1.8 mgQ\ aline Placebo 50 mg
(N=157T) ) (N=100) (N=155)
Subjects who received rescue medication \V
Any rescue medication 143 (31.1 °3 99 (99.0%) 151 (97.4%)
Any opioid rescue medication 11@3%) 98 (98.0%) 138 (89.0%)
Only non-opioid rescue medication 9.7%) 1(1.0%) 13 (8.4%)
Use of rescue medication by generic name .
Opioid rescue medications N
Oxycodone/oxycodone h}'dmchlorﬁie‘\ 112 (71.3%) 98 (98.0%) 138 (89.0%)
Morphine/morphine sulfate® b 42 (26.8%) 54 (54.0%) 68 (43.9%)
Non-opioid rescue medications N
Paracetamol N ¢ 7 122 (77.7%) 85 (85.0%) 127 (81.9%)

Abbreviation: ITT, Intent-to- Treatn,
Notes: Medications were coded
(WHODDE). Version 01
reporting use of more
* Subjects taking oxyco
® Subjects taking
Sources: Table 13

posto

whatever the considered treatment group.

proportion of subjects who received any opioid rescue medication through 72 hours is reduce in

eric drug names using the World Health Organization Dmg Dictionary Enhanced
tember016. At each level of summarization (any medication, generic drmug name), subjects
dication were counted only once.

d/or oxycodone hydrochloride were pooled.
d/or morphine sulfate were pooled.

ble 14.1.8.2, Post Hoc Table 14.1.8.6.

These r Q n incidence of rescue medication confirm the need of a multimodal approach to manage
e pain as supported by scientific literature. More than 90% of subjects needed rescue

HTX-011 group (71.3%) compared to saline placebo (98%) and bupivacaine HCI groups (89%).

It should be noted that substantially more subjects used only non-opioid rescue medication
(paracetamol) in the HTX-011 group. It may express, as suggested by Applicant, that subjects could
managed their pain only with paracetamol (acetaminophen).
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The median time to the first use of opioid rescue medication during the 72-hour postoperative period
was statistically significantly longer in the HTX-011 group compared with saline placebo and bupivacaine
HCl (12.18 hours vs 4.90 and 7.60 hours, respectively).

paracetamol). Overall, HTX-011 delayed the time to first use of opioid rescue medication and ased
the proportion of subjects who did not require opioid rescue medication. However, a reviously
mentioned, the applicant explained that surgery was performed under regional anaesth with a
lidocaine Mayo block, which provides several hours of analgesia. The low pain scof e%oss groups
following a Mayo block in this study likely led to smaller differences between HTX-011 ehaline placebo
at 2 and 4 hours.

As requested, the applicant provided an analysis of time to first rescue medication (o:ioid and

Table 26: Proportion of Subjects who are Opioid-Free through Day 1@ough Day 28

(ITT Population) Q

HTX-011 Bupivacaine HC1
60 mg/1.8 mg Sali lacebo 50 mg
All subjects N=157 k N=100 N=155
Opioid-free through Day 10 41 (26.1%) /) 2(2.0%) 15 (9.7%)
Difference (95% CT) vs saline placebo 24.1% (16.0%, 32.0 @ |
p-value vs saline placebo =0.000
Difference (95% CI) vs bupivacaine HC1 | 16.4% (7.4%. 2 '}%]
p-value vs bupivacaine HCL QN
Opioid-free through Day 28 P723.6%) 2(2.0%) 14 (9.0%0)
Difference (93% CI) vs saline placebo 21 '\514_8%_ 20.3%)
p-value vs saline placebo "=0.0001
Difference (93% CI) vs bupivacaine HC 14 5% (5.9%, 22 0%)
p-value vs bupivacaine HCI RN 0.0007
Subjects who are opioid-free thro tfho
72 hours n=45 n=2 n=17
Remained opioid-free thmug?&! 41/45 (91.1%) 2/2(100.0%) 15/17 (88.2%)
Remained opioid-free thn(gMy 28 37/45 (82.2%) 2/2(100.0%) 14/17 (82.4%)

Abbreviation: ITT, Intent-to-T N

Notes: Opioid-free through 72 ‘Qs defined as having total morphine milligram equivalent (MME) opioid dose = 0 during the
72-hour on-site postoperatiye perio®ybased on conconutant medication data. Opioid-free through Day 10 15 defined as MME =0
through 72 hours and ms& “WNo™ to the diary question “Did you take any opioid medication?” every day from 72 hours
through Day 10. Dpiniﬂ%hmugh Day 28 15 defined similarly. Subjects who answered “Yes™ or had a missing answer on any
day during the perio drew from the study during the period, were not considered opioid-free. A total of 64 subjects from
2 sites did not resei@mj upon discharge; concomitant medication data was used for these 64 subjects for opioid-free
analyses Th.mu% and Day 28. 93% Cls are based on Farmington-Manning score statistics. P-values from Fisher's exact
test.

.
Sources: ?:ﬂ able 14.2.35_ Post Hoc Table 14.23 6.

Provi esults suggest an opioid sparing effect maintained over time for a sub-group of subjects as a

ajority of opioid-free subjects during the 72 hours post-dose period, where most severe
postoperative pain occurs, do not need opioid to control pain at Day 10 and Day 28 post-dose. However,
the number of patients who lost the analgesic effect during the period from 72 hours up to Day 10 and
Day 28 was higher in HTX-011, what may indicate that HTX-011 is not superior to Bupivacaine HCl in
maintenance of opioid-free status over the time. The applicant was requested to discuss this point. The
applicant provided re-analysis on the opioid-free status of participants in Study 301 and Study 302,
taking into account major findings during inspection, which revealed a systematic problem regarding
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errors in use of opioid diaries. There were numerous discrepancies between the post discharge opioid
use data in patient diaries and data reported in the CSR. The results of re-analysis showed that proportion
of subjects who were opioid-free and remained opioid-free through Day 10 was similar and through Day
28 was higher than in Bupivacaine HCl arm. Mean NRS-A Pain Scores at the Day 10 and Day 28 was

lower in HTX-011 arm. t

A Phase 3, Randomized, Double-Blind, Saline Placebo- and Active
Controlled, Multicenter Study of HTX-011 via Local Admlnlstrat r
Postoperative Analgesia and Decreased Opioid Use FoIIowmg teral
Open Inguinal Herniorrhaphy

Methods
The study consisted in the following phases:

sQ
X
’00

Figure 25 é

Sereening Period Treatment and Follow-Up Period
Postoperative a daily diary to record opioid use)

Observation Period

-~ ~ >9— \

Surgery
followed by Q
study drug administration

v

Day-28 Dayl 72 hours Day 10 Day 28
[Check in) [Discharge| [site visit) [site visit)

O

The study design is similatudy 301 in bunionectomy. Inguinal herniorrhaphy is not a surgical model
cited in the Guldelm linical development of medicinal products intended for the treatment of
pain but it is one o ost common soft tissue procedures performed in clinical practice. Acute pain
after inguinal her @phy could be considered as generally moderate. Development of chronic pain
after inguinal & haphy is highlighted in the scientific literature as the major complication of this
surgical proc \ with an estimated incidence of 10%. Postoperative pain is considered chronic if it
persists n 3 months after the intervention. Poor management of acute postoperative pain may

be a r|sk 8to of developing chronic pain as intensity of acute postoperative pain has been reported to
correI |th the risk of developing a persistent pain. Thus, it would have been interesting to extend
up and to check for persistent pain across the different treatment groups.

Study Participants

Main inclusion criteria

Each subject had to meet all of the following criteria to be enrolled in this study:
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1. Was male or female, and =218 years of age at screening.

2. Was scheduled to undergo a unilateral open inguinal herniorrhaphy with mesh under general
anesthesia.

3. Had an American Society of Anesthesiologists Physical Status of I, II, or III b
Main exclusion criteria * %
Subjects who met any of the following criteria were not to be enrolled in the study: {\

1. Had any prior inguinal hernia repair except as a child (less than 6 years of age).

2. Had a planned concurrent surgical procedure (eg, bilateral herniorrhaphy&

3. Had a pre-existing concurrent acute or chronic painful physical/restsict condition expected to
require analgesic treatment in the postoperative period for pain tha% not strictly related to the
herniorrhaphy and which may confound the postoperative assessm{tf.

4. Had a contraindication or a known or suspected history of w ensitivity or clinically significant
idiosyncratic reaction to bupivacaine (or other local anes , meloxicam (or other NSAIDs),
oxycodone, morphine, acetaminophen/paracetamol, or fenta

5. Had known or suspected daily use of opioids for 7 o e consecutive days within the previous 6

months. \

6. Had taken NSAIDs (including meloxicam) within 10 days prior to the scheduled surgery with the
exception of subjects on low dose (<100 mg) dai @ etylsalicylic acid for cardioprotection.

7. Had taken long-acting opioids within 3 days Pgjor to the scheduled surgery.
8. Had taken any opioids within 24 hour@q}to the scheduled surgery.
9. Had been administered bupivacaine Within 5 days prior to the scheduled surgery.

10. Had been administered any Inesthetic within 72 hours prior to the scheduled surgery, other
than for pretreatment prior to dle placement, to treat an AE that occurs after signing the ICF, or to
decrease venous irritation (egb sed by propofol, in which case no more than a single administration
of lidocaine 1% 20 mg IVQ e administered).

Treatments ®\

The study poeu was randomized into three treatment groups in a 2:2:1 pattern generated by

computer as fi

, bupivacaine 300 mg / meloxicam 9 mg (10.3 mL) via instillation into the surgical site
a Luer lock applicator.

- @pivacaine HCI without epinephrine 0.25%, 75 mg (30 mL), via injection into the surgical site.

Saline placebo, 0.9% sodium chloride (10.3 mL) via instillation into the surgical site using a Luer
lock applicator.

The surgical procedure was performed under general anesthesia. During surgery, the use of IV fentanyl
up to 4 pg/kg was permitted for intraoperative pain control. Just prior to the end of the surgery, all
subjects received an additional 50 pg IV fentanyl in order to decrease the inherent variability of
intraoperative pain control on immediate postoperative pain.
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Rescue medication

Postoperative rescue medication consisted of (PO) immediate-release oxycodone (no more than 10 mg
within a 4-hour period as needed), IV morphine (no more than 10 mg within a 2-hour period as needed),
and/or oral acetaminophen (no more than 1,000 mg in a 6-hour period). Rescue medication was
administrated upon request. 6

At discharge, subjects were to be provided a daily diary to record if they took any opioid m@tion
from 72 hours through Day 28 (yes or no).

&
Procedure regarding instillation of HTX-011 and bupivacaine injection were sta }zed and well

described. O

The dose of bupivacaine HCI used in this study is within the range of dosi upivacaine labeling
provided and, according to the applicant, was based on advice from medi perts who stated that
doses commonly used in herniorrhaphy range from approximately 20 to using a 0.25% solution.
The dose selected for this study, 30 mL of 0.25% solution (75 mg), r@;ed the maximum dose and
maximum concentration recommended. This seems acceptable. Hc;iev 7 as a single-dose is used for

postoperative pain management in this study, the selection of bBpivacaine dose is crucial and it is
considered this point should be further justified.

Objectives Q D
Primary objective: \O

To compare the efficacy and duration of analgesiaf@llowing local administration of HTX-011 with saline
placebo during the first 72 hours following unilat pen inguinal herniorrhaphy.

Secondary objectives:

- To compare the efficacy and duc&# of analgesia for HTX-011 with bupivacaine HCl without
epinephrine during the first 72 following surgery.

- To compare the effect of -07'1 with saline placebo and bupivacaine HCI without epinephrine
on opioid load during th 2 hours following surgery.

- To assess the safety @n lerability of HTX-011.
- To further establiQ& PK parameters of bupivacaine and meloxicam in HTX-011.

The objectives of thisNy are identical to those of study 301 in bunionectomy and are appropriate.

Outcomes/ea\d@(s
Primary Blégj-nt

Mean arQAer the curve (AUC) of the Numeric Rating Scale of pain intensity scores with activity (NRS-
2 hours (AUCO0-72) for HTX-011 compared with saline placebo.

A) thr@
@ondary endpoints
- Mean AUCO0-72 of the NRS-A pain intensity scores for HTX-011 compared with bupivacaine HCI.

- Mean total postoperative opioid consumption (in morphine equivalents) through 72 hours for
HTX-011 compared with saline placebo.
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- Proportion of subjects who are opioid-free through 72 hours for HTX-011 compared with
bupivacaine HCI.

- Mean total postoperative opioid consumption (in morphine equivalents) through 72 hours for
HTX-011 compared with bupivacaine HCI. 2

Other secondary efficacy endpoints

Proportion of subjects who are opioid-free through 72 hours compared with saIin% bo.
&

- Proportion of subjects who are opioid-free from 72 hours through Day 10 anc.lé‘ 8.

- Median time in hours to first opioid rescue medication up to 72 hours.

- Mean AUCO0-72 of the NRS-R pain intensity scores. &Q

- Integrated Rank Analysis of Silverman using the NRS-A pain intensit scores and total opioid
consumption through 72 hours.

- Proportion of subjects who are pain-free with activity (defined as*@an NRS-A pain intensity score
of 0 or 1) at each assessed timepoint through Day 28. (

- Proportion of subjects with an NRS-A pain intensity sc Qét any timepoint through 72 hours.

- Proportion of subjects with an NRS-A pain intensity, at any timepoint through 72 hours.

- Proportion of subjects who first achieve an MPA@ core >9 at 2, 4, 8, 12, 24, 36, 48, 60, and
72 hours.

- Proportion of subjects achieving a score Cood" or better (>1) pain control based on PGA at
24, 48, 72 hours, and on Day 28. Q

Pain intensity assessments

Subjects were asked to evaluate their @nt pain level at scheduled timepoints after surgery. Pain
intensity scores were assessed usin 1-point NRS (0-10) where 0 represented “no pain” and 10
represented “worst pain imaginabl ivik 2008). NRS scores were recorded first at rest (NRS-R) and
then with activity (NRS-A).

For NRS-R assessments, su@ere subjects were recumbent or lying supine. Measurements were
the resting position for at least 5 minutes.

obtained after the subjectQ
For NRS-A assessmerts, subjects were recumbent or lying supine and were instructed to sit up.

Measurements were ed as soon as the subject sat up from the resting position.
Pain intensity as ents were scheduled at 1, 2, 4, 8, 12, 24, 36, 48, 60, 72 hours and at D10 and
L 4

D28 post-dos \
Discharge Q;J ess
Discharngidiness was assessed using the MPADSS criteria (Chung 1995). This study instrument was

us sess each subject’s potential readiness to be discharged and was repeated at all scheduled

ints (2, 4, 8, 12, 24, 36, 48, 60 and 72 hours post-dose). It was not intended to be used to decide
whether or not to discharge a subject from the hospital/research facility. Subjects were required to
remain in the hospital/research facility for 72 hours.

Patient global assessment of pain control

Subjects were asked to evaluate their pain control over the preceding 24 hours using a 4-point PGA scale
where 0 represented “poor” and 3 represented “excellent” (Rothman 2009).
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Scheduled timepoints were: 24, 48, 72 hours and D28 post-dose.

Efficacy endpoints are identical to those of pivotal study 301 in bunionectomy. The prescribed activity
for NRS-A in subjects undergoing herniorrhaphy was sitting up from a resting position. This is acceptable.

Sample size b

Sample size was determined by the applicant based on the estimate of the following par s from a
previous phase 2 study in subjects undergoing unilateral open inguinal herniorrhaphy:

R
Table 27 O

Parameter Saline Placebo | Bupivacaine HCI @ﬂll 300 mg/? mg
Pain intensity AUC, .- Mean (SD) 400 (150) 350 (150) ‘\ 275 (200)
Opioid consumption (mg): Mean (SD) 30 (25) 23 (25) 12 (25)
Proportion of opioid-free subjects 10% 20";( 40%

Approximately 400 subjects (160 subjects in the HTX-011 groupf60 subjects in the bupivacaine HCI
active control group, and 80 subjects in the saline placebo con oup) were planned to be randomized
to provide at least 90% power to detect a statistically@oiﬂ ant difference (2-sided alpha=0.05)
between the HTX-011 group and each of the control gr or each of the primary and key secondary

endpoints. \

Studies appear sufficiently powered according e criteria selected. The clinical relevance of the
expected difference in terms of AUC0-72 of th intensity score between HTX-011 and bupivacaine
HCl/placebo has not been justified.

Randomisation and blinding ( maskh@

study population was randomized Jato“hree treatment groups in a 2:2:1 pattern. The site’s pharmacy
and surgical staff were not blind e treatment assignments because HTX-011 is a colored, viscous
substance and is therefore di ishable from both bupivacaine HCI and saline placebo. However,
subjects were not aware of the study drug they received, and once surgery was completed and the
subject was transferred t PACU, the Investigator and all site staff involved in safety and efficacy
assessments were blinded to“he treatment assignment until after database lock. The study blind at the
site was not to be except in medical emergencies when the appropriate management of the
subject required dge of the study drug he/she received.
L 4

Statistical ethods

Analysis®\lations

o @ent-to-Treat (ITT) Population: All subjects who were randomized and received study drug
were included in the ITT Population.

Per Protocol Population: All subjects in the ITT Population who did not receive a prohibited rescue
medication prior to 72 hours and who had no important protocol violations prior to 72 hours were
included in the Per Protocol Population.

e Safety Population: All subjects who received study drug were included in the Safety Population.
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Overall the statistical methods is identical to study 301 in bunionectomy and seems acceptable. A

hierarchically procedure, in a pre-specified order, has been set to handle multiple comparison in primary
and key secondary endpoints.

The definitions of ITT, PP and safety populations are appropriate.

Windowed worst observation carried forward (wWWOCF) was used to adjust the NRS-A throu Qours
scores for the duration effect of opioid rescue medications. However, wWOCF was not us
scores for the duration of effect of non-opiod recue medications (acetaminophen).

Results é
Figure 26: Participant flow &

adjust

Screened

N = 668

1 S&llurﬁ in=222| |

Randomized Q
N = 446 Q

‘Wlthdrﬂw priorto dosingin=28)
- Ingligible 2t Day 1 (n = 23)

O 1 - Consentwithdrawn (n = 3)
\ -AE [0 =1}
- Lostto followup |n=1)
Randomized apehDosed
{ITT Pop j

HTX-011 300 mg/9 mg 2 plac&bu Bupivacaine HC1 75 mg
N=1864 0 N= 172
I
Comaleted Study thd Completed Study Withdrawn Comgleted Study Withdrawn
n =159 (97.0%) u%] n = B1 [98.5%) n=1{1.2%] n = 170 [98,8%) n=2(1.2%)

|
—Cﬂnw rawn [n = 3 [1.8%]) Consent withdrawn (n = 1 [1.2%]} | Consent withdrawn (n = 2 [1. 2%])

Il wp i =1 [0.6%])
o[ deviation [n=1 [0.6%])

i % . adverse event: ITT. Intent-to Treat.
2ucd was defined as signing an informed consent form. Completed the study was defined as completing

h sit. One subject randomzed to the HTX-011 group was musdosed: the subject received bupivacaine
egtl of HTX-011.

Baseline data
The overall study population was predominantly male (94.5%). The mean (SD) age was 48.9 (12.75)

years, ranging from 18 to 83 years, and the mean BMI (SD) was 27.21 (4.058) kg/m2. The study
subjects were overall well balanced across treatment’s groups. Inguinal hernia is a common pathology
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affecting mainly men. It could exist from birth (congenital) and be for example revealed during an effort
in the young adult. In the older subject, it results more from a progressive weakness of the muscles and
fibrous tissues of the lower abdomen. Regarding median age and sex ratio, it is considered that study
population is adequate.

Numbers analysed @b

Table 28: Number of Subjects per Analysis Population

N\
HTX-011 Bupivacaine 6{
Anmnalysis Populations 300 mg/? mg Saline Placebo 75 m Total
Randomized 178 89 1 446
ITT 164 82 - 418
Safety 163* 32 # 418
Per Protocol 145 71 @148 364

Abbreviations: ITT, Intent-to-Treat.

Notes: The ITT Population included all subjects who were randoniized and received
assignment was used for analysis the ITT Population. The Safety Population incl i' d
actual freatment received was used for analysis in the Safety Population. The BégPre
ITT Population who did not receive a prolubited rescue medication prior to 7 @
dewiations prior to 72 hours.

* One subject was randomized to HTX-011, but received bupivacaine HCI

Source: Table 14.1.1.1. \

Outcomes and estimation O

ocol Population included all subjects in the
and who had no important protocol

Primary endpoint and first key secondary en(@!: Mean area under the curve (AUC) of the Numeric
Rating Scale of pain intensity scores with activity?(NRS-A) through 72 hours (AUC0-72)

Table 29: Mean AUCO0-72 of the N anin Intensity Scores for HTX-011 vs Saline Placebo
and Bupivacaine& WOCEF, ITT Population)

HTX-011 Bupivacaine HCI
<D 300 mg/9 mg Saline Placebo 75 mg
( (N=164) (N=82) (N=172)
AUCom Q‘

Mean (SD) N 269.39 (173.719) 350.82 (171.224) 341.88 (158.303)
LSMD (SE) [gs%pb?salme -81.43 (22.592)
placebo ~ [-125.83, -37.02]
p-value vs ﬁ@&l&ebo 0.0004
LSMD ;S@a CI] vs -72.49 (18.230)
bupivagaiug HCI [-108.32, -36.65]
p-val Vupivacai.ne HCl =0.0001

WﬂU‘G’J-?L area under the curve from Time 0 through 72 hours; ITT. Intent-to-Treat; LSMD, least squares mean
i #INES-A, Numeric Rating Scale of pain intensity score with activity; wWOCE, windowed worst observation carried

- p-values reflect results of an analysis of vanance (ANOVA) with randomized treatment as the main effect.
e: Table 14.2.1.1.
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The mean AUCO0-72 of the NRS-A pain intensity score was lower in the HTX-011 group compared with
saline placebo (primary endpoint) and compared with bupivacaine HCI (first key secondary endpoint)
and the differences are statistically significant.

Figure 27: Mean NRS-A Pain Intensity Scores over time (WWOCF, ITT Population) b

10+
g - @

NES-A Pain Intensity Score (Mean + SE)

T T T T T

124 8 12 4 60 =

Hours Post Stusdy l)m@uuhahnﬂ

[—®— HTX-011 300 gD g (N=164) —— "-':k|||:| Tacqyo (N=82) Bupivacaie HCL 50 g (N=172)
N

Abbreviations: ITT, Intent-to-Treat; NRS-A, Numeric Rating Scale of’pain intensity score with activity; wWOCE. windowed

worst observation carried forward. O

Source: Figure 1427

With the exception of the first 2 hours afé(dy drug administration, where mean NRS-A pain intensity
scores is lower in the bupivacaine gro -011 presents lower NRS-A pain intensity scores compared
with saline placebo and bupivacai bs through 72 hours.

It is difficult to appreciate the clini elevance of these differences. The clinically relevant difference for
comparing the mean AUCO0-7 pain intensities has not been initially discussed or justified. As a
consequence, clinical trans & of obtained results in AUC are difficult to extrapolate and are open to
interpretation. The applic roposed a justification of the clinical significance based on a 10% to 20%
reduction in NRS pai %gm scores as a minimal clinically important difference (MCID) defined by The
Initiative on Metho surement, and Pain Assessment in Clinical Trials (IMMPACT) in chronic pain

that is not consu#Q Ily adapted
Graphically, @ important differences in pain scores between HTX-011 and both of the control

groups oc uring the first 24 hours. Between 24 and 72 hours post-dose, the curves of pain scores
correspopdi to placebo, bupivacaine HCl and HTX-011 are practically parallel. The difference in pain
scores, en groups is close to 1/10. Overall, this may suggest a spontaneous reduction of pain 24
howrs surgery. HTX-011 effect on pain after 24 hours does not appear clearly.

nd and fourth key secondary endpoints: Mean total postoperative opioid consumption (in iv
morphine equivalents) through 72 hours
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Table 30: Total Postoperative Opioid Consumption (MME) through 72 hours for HTX-011 vs
Saline Placebo and Bupivacaine HCI (ITT Population)

HTX-011 Bupivacaine HC1
300 mg/9 mg Saline Placebo 75
(N=164) (N=82) (N=%;
Total Postoperative Opioid Consumption
Through 72 Hours . @
Mean (SD) 10.85(17.062) 17.53 (18.908) 0L¢@18.185j
Median (Min, Max) 0.00(00,1030) | 1125(00.73.5) | 7.2%(0.0.87.5)
p-value vs saline placebo 0.0001 N
p-value vs bupivacaine HCI 0.0240 Q.
Abbreviations: ITT, Intent-to-Treat; MME. morphine milligram equivalent.
Note: Opioid rescue medication included morphine. oxycodone, fentanyl. and hydrocodone. P4y were obtained using the

Wilcoxon rank sum test.

Source: Table 14.2.2.1. @

These results show an overall lower consumption of opioids in &011 group compared with saline
placebo and bupivacaine HCI groups. However, the intragroup, '@nces between the minimal and the
maximal consumption are high and similar between treatﬂ%roups. Numerically, the mean and
median differences between the groups, in particular be% TX-011 and bupivacaine HCI groups,
seem modest. In HTX-011 group, over 72 hours, me tal opioid consumption is reduced by 38%
compared with saline placebo and by 25% compared Wi upivacaine HCI. As requested, the applicant
justified the clinical significance of the opioid spariag effect in particular for outcomes in patients, with
an overall reduction of prespecified ORAEs with k@)ll compared to saline placebo and bupivacaine:
32.5% vs 43.9% vs 42.2% respectively.

It is endorsed that HTX-011 allowed an opiQid sparing effect of about 6 to 7 of morphine mg equivalent
in the first 24 hours compared to placeb@ which is under what seems to be possibly achieved with other

analgesics such as paracetamol and s. These 6 to 7 morphine mg equivalent sparing achieved in
the first 24 hours is the most impo aring effect achieved on the overall interval of 72 hours (about
50% of the total opioid sparing uld be hypothesized that the opioid sparing effect on the overall
interval (0-72 hours) may be driven by the opioid sparing effect on the first day post-dose (0-24

hours). Overall, the applican ccessfully justified an opioid sparing effect associated with a decrease in
ORAE. The estimation of tect size is limited by the study design. Indeed, patient controlled analgesia
(PCA) appears to be tw\et od of choice to estimate opioid sparing effect because an accurate measure
of postoperative o eeds should be preferably based on a method where patients can “freely
access to opioids ﬁve pain and accept some degree of undesirable effects. In addition, to a lesser
extent, effect i ited by the use of paracetamol but its influence on opioid sparing is considered limited
because the gropertion of subjects who used paracetamol was overall lower in the HTX-011 group ad
mean to Ta& paracetamol and average daily use were similar or lower in HTX-011 compared to the
: :TUD

”

two othe s. This opioid sparing effect of HTX-011 is considered as modest but clinically significant.

<
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Third key secondary and other endpoint: proportion of subjects who are opioid-free through 72 hours

Table 31: Proportion of Subjects Who are Opioid-Free through 72 Hours for HTX-011 vs
Saline Placebo and Bupivacaine HCI (ITT Population)

HTX-011
300 mg/9 mg Saline Placebo
(N=164) (N=81)
Subjects Who Are Opioid-Free Through 84 (51.2%) 18 (22.0%)
72 Hours
Difference (95% CI) vs saline placebo 29.3% (15.6%, 40.5%)
p-value vs saline placebo =0.0001
Difference (95% CI) vs bupivacaine HC1 11.1% (0.3%. 21 .8%) b 4
p-value vs bupivacaine HCI 0.0486 N N

Abbreviation: ITT, Intent-to-Treat.
MNotes: Opioid-free throngh 72 hours was defined as subjects who had total MME opioid 0 through 72 hours. P-values
were derived using Fisher’s exact test. Exact 95% CI was based on Fam'ngton—]vl;u.dfsfc stafistics.

Source: Table 14.2.3.1.

These results show a largely higher proportion of opioid-fr jécts over 72 hours post-dose in HTX-
011 group compared to saline placebo. When compared blipivacaine, the proportion of opioid-free
subjects over 72 hours is higher in the HTX-011 gro @he difference is at the limit of the statistical
significance (p=0.0486). K

Sensitivity analyses O

The applicant proposes sensitivity analys erformed on the primary and first key secondary endpoints
to support the robustness of the primangy andlyses. Results of mean AUCO0-72 of NRS-A pain intensity
scores are presented without adjustir@ ioid use and also using adjustment for opioid use in the per

protocol population. t
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Table 32: Sensitivity Analyses: Mean AUCO0-72 of NRS-A Pain Intensity Scores for the
Primary and first Key Secondary Endpoints

HTX-011 Bupivacaine HC1
300 mg/9 mg Saline Placebo 75 mg
AUCen using LOCE/WOCF b
in the ITT Population
1 164 82 172 . ”
Mean (SD) 244 .42 (150.832) 295.86 (136.498) 309.63 (13&1@0
B v
LSMD (SE) [95% CI] vs saline placebo -51.44(19.350) \
[-89.47. -13.40] P
p-value vs saline placebo 0.0082 ‘\)
LSMD (SE) [95% CI] vs bupivacaine -65.20 (15.614) \\
HC1 [-95.89. -34.51] 5(',
p-value vs bupivacaine HCI =0.0001 b )
HTX-011 ° Bupivacaine HC1
300 mg/9 mg Saline P]#tn 75 mg
AUCq7: using wWOCE in the
Per Protocol Population R @
n 143 148
Mean (5D 269537 (176.295) @ [ﬂ?.ﬁﬁﬂ} 335.05 (156.354)
LMD (SE) [95% CT] vs saline placebo -62.04 (24.208)
[-109.64. -14.43\10
p-value vs saline placebo 0.0108 +
LSMD (SE}) [95% CI] vs bupivacaine 6349 (19.@
HCl [-103.89 N
p-value vs bupivacaine HC] D.w‘

Abbreviahons: AUCe72, area under the curve from Time, 72 bours; ITT, Infent-to-Treat; LOCF, last observation carried
forward; LSMD, least squares mean difference; NES-A 3¢ Bating Scale of pam intensity score wath actvity; WOCTE,
worst observation camied forwand; wWOCF, vanderwedworst observation camed forward.

Notes: Statisties reflect results of an analy=is of van OV A) with randonwred treatment as the main effect; LSMD 15 for
HTX-01] oomms control (sahne placebo or buprraeg 1) difference. The Per Protocol Population was defined as all subjects
in the ITT Populatnon who did not recerve a probifus madication prior to 72 hours and who had no mmportant protocal
devizfions pnor to 72 hours. %

Sowrces: Table 14.2.1.2, Table 14.2.1.3. O

{

The results point in the saQirection than the primary analysis and favour HTX-011 compared to saline
placebo and bupivaca HCI.

It should however @oted that the mean AUCO0-72 of NRS-A pain intensity score is higher in the
bupivacaine HCI group compared to the saline placebo group in both sensitivity analyses (without wWWOCF
in the ITT p Non and with wWOCF in the per protocol population). This was not the case in the
primary ﬁ&'even though the mean AUCO0-72 of NRS-A pain intensity score were numerically close.
This sug% at there is no difference between bupivacaine HCl and placebo in this surgical model.

Accordisigyto the applicant, sensitivity analyses using the Per Protocol Population on the 2nd, 3rd, and
4t secondary endpoints were also consistent with the primary analyses. The HTX-011 group had
| r total opioid consumption and more opioid-free subjects over 72 hours group compared with saline
placebo and bupivacaine HCI.

The applicant provided additional analysis of mean pain intensity scores over different time intervals
during the 72 hours post-dose (AUC of NRS-A).
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Table 33: Mean AUC of NRS-A Pain Intensity Scores over time Intervals Using wWOCF (ITT

Population)
HTX-011 Bupivacaine HC1
300 mg/? mg Saline Placebo 75 mg
(N=164) (N=81) N=1712) G
AUCos /® 4
Mean (SD) 30.58 (18.874) 50.02 (15.033) 3438 (36 504
p-value vs saline placebo <0.0001 :@
p-value vs bupivacaine HC1 0.0424

ATUCpaz

o

Mean (S51))

4631 (29.308)

75.32 (24.590)

N 57.72 (24.876)

N

p-value vs saline placebo =i0.0001 N =0.0001
p-value vs bupivacaine HCIL 0.0001

AUCo2 @
Mean (SDI) 07.72 (60.308) 143.76 (544042 126.65 (32.681)
p-value vs saline placebo <10.0001 n{ 0.0238
p-value vs bupivacaine HC1 =i0.0001 N4

AUC2445 ~
Mean (SD) 97.79 (64.540) W (s4.116) 122.54 (57.480)
p-value vs saline placebo 0.0170 N o 0.5644
p-value vs bupivacaine HCI 0.0003 S

AUC 5

Mean (51))

261.53 (114.993)

24919 (106.166)

p-value vs saline placebo

195.51 (120.3%2
<:|:::|

0.4187

p-value vs bupivacaine HC1

0001
<)

AUCyEm

N

Mean (SD))

89.29 (63.522

9269 (58.219)

p-value vs saline placebo

2388 B0 573)
Abms;;

0.6737

p-value vs bupivacaine HC1

R um

AUCm

~

Mean (S51))

171.68 (120.402)

207.05 (122316)

21523 (111.973)

p-value vs saline pla

=P

0.0264

0.6041

p-value vs bopiv at@%l

0.0007

AUCun LN\
Mean (sm;\\ 269.39 (173.719) 350.82 (171.224) 341.88 (158.303)
p- '.'alueﬂaw placebo 0.0004 0.6902
p-val RPJ.'. acaime HC =0.0001

AUC, area under the curve; ITT, Intent-to-Treat; NE.S-A. Numenec Bating Scale of pam intensity score with

£3

Abbrew
] 'l@{](ﬂ: . windowed waorst observation carmed forward.
nes reflect results of an analysis of vanance (ANOVA) with randomized treatment as the main effect.
Y Table 14.2.5.1, Post Hoc Table 14.2.3.7, Post Hoc Table 14.2 3 11.

The difference during the first 8 hours (AUCO0-8) in favour of HTX-011 compared with bupivacaine HCI
is on the border of statistical significance (p=0.0426).
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It should be noted that HTX-011 did not result in statistically significant decrease of AUC of pain intensity
scores from 48 hours to 72 hours compared to both saline placebo and bupivacaine HCl (AUC 48-72).
When looking at the respective differences during 72 hours in AUC between placebo and HTX-011 ([AUC
0-72 (PB)] - [AUC 0-72 (ZYN)]), the proportions represented by the first 24 hours ([AUC 0-24 (PB)] -
[AUC 0-24 (ZYN)]) are about 50%. This is not in contradiction with supposed postoperafixe pain

trajectory, where the first 3 postoperative days is the time period of most severe pain, as m d by
the applicant, and considering that it has been reported that during these 3 most painful d he first
24 hours could represent the most painful hours. However, it could not be excluded tha effect size

on the overall interval (0-72 hours) may be mainly driven by the effect size on the f{ y post-dose
(0-24 hours).

When looking at the differences in mean pain scores (NRS-A), it seems unquesti e that Zynrelef has
a clinically significant effect on reduction of pain scores during the first 24 hg st-dose compared to
both saline placebo and bupivacaine HCI. However, after 24 hours, the diffeg in pain scores between
saline placebo and HTX-011 are systematically under 1 (on a 10 point , NRS-A). The correlation
between decrease in AUC and decrease in pain is not straightforward a%xe minimal decrease in AUC
of pain scores that would translate to a minimal decrease in pain thmuld been considered as clinically
significant is not defined. It could be then considered that ZynreI@ t after 24 hours in open inguinal

herniorrhaphy is not clinically significant in this study. ;

According to the applicant, the results for NRS-R were co ith NRS-A. The HTX-011 group had
statistically significant reduced mean AUCs of NRS-R paimNintensity scores using wWOCF on the ITT
population compared with both control groups over 24, 48, and 72 hours (AUCO0-24, AUC0-48
and AUCO0-72). However, there is no statistically &gn&t difference between HTX-011 and both control
groups over 48 hours (AUC48-72).

Mean AUCs of NRS-A and NRS-R pain mtensQores over time were analyzed using LOCF/WOCF as
sensitivity analyses. According to the ap ligant, Fesults were consistent with the primary analyses and
although a statistically significant treat oup difference in the AUC of NRS-R pain intensity scores
was not achieved for HTX-011 comparrnlh saline placebo for every time period, this is likely due to
the smaller sample size of the sz récebo group. It should however be noted that there was no
statistically significant difference ,@ een HTX-011 and both control groups after 24 hours (AUC24-48
and AUC48-72) and on the ove

&

R

&
N
&>
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Figure 28: Mean (SE) NRS-R Pain Intensity Scores at Each Assessed Timepoint through 72
Hours Using wWWOCF ITT Population

0_
U T T T T T T
12 4 b 12 24 i6 @ 60 72

Hours Post Study Drug Adminigiga
[—®— HTX-011 300 mg/9 mg (N=164) —h— Salme Placebo QQ Bupivacaine HCl 50 mg (N=172)|
4

Regarding mean AUCs of NRS-R pain intensity scores o time analyzed using LOCF/WOCF, mean AUCs
of NRS-R were lower for HTX-011 compared to ine placebo and bupivacaine HCI with statistically
significant treatment group differences noted fo, (le hours, 0 to 24 hours, and 0 to 48 hours (AUCO-
12, AUC0-24 and AUCO0-48). However, there 1§ n0 statistically significant difference between HTX-011
and both control groups after 24 hourwcz4-48 and AUC48-72). There is also no statistically
significant difference between HTX-011 (d} th control groups on the overall interval (AUC0-72).

The applicant provided analysis of r@ion of subjects with moderate or severe pain intensity.

Table 34: Proportion of Subj ith NRS-A =4 or =27 at Any Time through 24, 48, and 72
Hours (wW T Population)
N HTX-011 Bupivacaine HCI
300 mg/9 mg Saline Placebo 75 mg
(N=164) (N=82) (N=172)
NRS-A =7 at Any ]@ﬁu‘nugh 72 80 (48.8%) 67 (81.7%) 104 (60.5%)
Hours
p-value vs sﬁ@:ebo =0.0001
p-valuegws @’a\caiﬂe HCl 0.0372
NRS-A MaNny Time Through 72 137 (83.5%) 81 (98.8%) 161 (93.6%)
ug vs saline placebo 0.0002
-value vs bupivacaine HCI 0.0053

nations: ITT. Intent-to-Treat; WES-A. Numeric Rating Scale of pain intensity score with activity; wWOCE, windowed
worst observation carried forward.

Motes: p-values from Fisher's exact test. Exact 95% CI 1s based on Farnngton-Manning score statistics.

Source: Table 14.2.14.
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Based on NRS-A, fewer than half the subjects in the HTX-011 group (48.8%) experienced severe pain
at any timepoint over 72 hours compared with 81.7% in the saline placebo group and 60.5% in the
bupivacaine HCI group. These results are statistically significant.

Based on NRS-R, 36.0% of subjects in the HTX-011 group experienced severe pain at any ti over 72
hours compared with 65.9% in the saline placebo group and 34.9% in the bupivacaine HCI gr:%

Overall, a large majority of subjects experienced moderate to severe (>4) pain throughc@z hours
whatever the considered treatment group. This proportion was however lower in the HIX-@group with
statistical significance based on NRS-A and NRS-R.

Considering severe pain (>7), the difference in proportion of subjects is statisticall@mficant in favour
of HTX-011 group based on NRS-A. However, there is no statistically significang, Qr nce between HTX-
011 and bupivacaine group based on NRS-R and the proportion was slightly %' the bupivacaine HCI
group (36.0% versus 34.9 respectively). 0

Interestingly, it appears that, based on NRS-A and NRS-R, the proportio ubjects experiencing severe
pain at any time over 72 hours did not or practically not progress after*24 hours even in the placebo
group. This is in accordance with curves of mean NRS-A and NRS-RQain intensity scores over time (0-
72 hours) showing higher pain intensity scores during the first h@ost—surgery. At day 28, there was
no significant difference in the proportion of subjects with NR NRS-R >7 but the proportion is lower
in the bupivacaine group.

Applicant was requested to present proportions of pati ith a NRS-A<4 at baseline, 12, 24 and 72
hours for studies 209 - cohort 2, 211, 301 and 302\ o consider these results in the discussion of
the clinical relevance of treatment effects. Regarding study 302, treatment with HTX-011 results in a
significant greater the proportion of patients wit@S—A score < 4 at 12 and 24 hours. However, this
was not the case at 72 hours. The justificationplicant is that pain is expected to decrease for this
surgery as it is seen in the placebo group, with a“proportion of about 60 % subjects with NRS-A score <
4 at 72 hours. It could then be question

rational of using this surgery models to show significant
efficacy for 72 hours even though it is d that curve of pain scores over time have great probability
to cross or to be very close at th eJpoint as it is seen in this application for phase 3 studies (301
and 302). Overall, it seems thahfirm conclusion can be drawn with these results at 72 hours
(proportion of subjects with N ore < 4). The result at 12 and 24 hours are in line with previous

results showing efficacy of Zyhr the first day post-surgery.

R
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Table 35: Incidence of Rescue Medication Use through 72 Hours (ITT Population)

HTX-011
300 mg/? mg

(N=164)

Saline Placebo
(N=81)

Bupivacaine HC1
75 mg
(N=172)

Subjects who received rescue
medication

O

Any rescue medication

109 (66.5%)

74 (90.2%)

133 &g

Any opioid rescue medication

80 (48.8%)

64 (78.0%)

5P 9%)

*Q

Only non-opioid rescue medication

29 (17.7%)

10 (12.2%)

L3N203%)

Use of rescue medication by generic
name

<

Opioid rescue medications

b

Oxycodone/oxycodone hydrochlonide®

76 (46.3%)

100 (58.1%)

Morphine/morphine sulfate® 38 (23.2%) 41 (5 42 (24 4%)
Fentanyl 2 (1.2%) 0 1 (0.6%)
Hydrocodone 1 (0.6%) 0

Non-opioid rescue medications

&
R,

Paracetamol

82 (50.0%)

104 (60.5%)

(O)yo 61.0%)
7

Abbreviation: ITT, Intent-to-Treat.

Notes: Medications are coded to generic drug names using the World
(WHODDE), Version 01 September 2016. At each level of s
reporting use of more than one medication are counted only once.

* Subjects taking oxyeodone and/or oxyeodone hydrochloride were podled.

" Subjects faking morphine and/or morphine sulfate were pml@
Sources: Table 14.1.8 4, Table 14.1.8.2. Post Hoc Table lb

These results show a reduced proportio
There is a trend to higher use of parac:

of paracetamol in HTX-011 and s

The median time to the first u
was not evaluable (estimated
not require opioid rescue

As requested, the plica
paracetamol). Overa
medication compar

compared to QU a
In additiog, ro
significa i
(>65%

part o@ imodal analgesia.

&

i

Organization Drug Dictionary Enhanced
any medication, generic dmg name), subjects

bjects needing rescue medication in the HTX-011 group.
| in the bupivacaine HCI group. Mean total and average use
cebo groups seem quite similar.

pioid rescue medication during the 72-hour postoperative period
d 72 hours for the HTX-011 group because over 50% of subjects did
tion).

provided an analysis of time to first rescue medication (opioid and
X-011 statistically significantly delayed the time to first use of opioid rescue
saline placebo and numerically delayed time to first use of rescue medication
ine HCI, which is satisfactory.

tion of subjects who did not require any rescue medication through 72 hours was
ease with HTX-011 treatment compared to both control groups. However, large majority
bjects required rescue medication which is an indicator that HTX-011 remains a treatment
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Table 36: Proportion of Subjects Who are Opioid-Free through Day 10 or Through Day 28
(ITT Population)

HTX-011 Bupivacaine HC1
300 mg/9 mg Saline Placebo 75
All subjects N=164 N=32 N=&
Opioid-free through Day 10 80 (48.8%) 18 (22.0%) 67 Q‘eﬁ)
Difference (95% CI) vs saline placebo 26.8% (12.6%. 38.1%) . 05
p-value vs saline placebo =0.0001 \/
Dufference (95% CI) vs bupivacaine HC1 | 9.8% (-0.9%, 20.5%) £\
p-value vs bupivacamne HCl 0.0787 \LJ
Opioid-free through Day 28 71 (43.3%) 17 (20 %ﬁ* 60 (34.9%)
Dufference (95% CI) vs saline placebo 22.6% (8.7%., 33.8%) Q
p-value vs saline placebo 0.0007
Difference (95% CI) vs bupivacaine HC1 | 8.4% (-2.3%. 18.8%) R .
p-value vs bupivacaine HCl 0.1189 (
Subjects who are opicid-free through N
72 hours n=84 n=18 n=>069
Remained opioid-free through Day 10 80/84 (95.2% /) 18/18 (100.0%) 67/69 (97.1%)
Remained opioid-free through Day 28 71/84 {Bﬂ - 17/18 (94 .4%) 60/69 (87.0%)

Abbreviation: ITT, Intent-to-Treat. \)

Wotes: Opioid-free through 72 hours is defined as having total mmm milligram equivalent (MME) opioid dose = 0 during the
72-hour on-site postoperative period, based on concomitant medication data. Opioid-free through Day 10 is defined as MME =0
through 72 hours and answening “No™ to the diary question "u take any opioid medication?” every day from 72 hours
through Day 10. Opioid-free through Day 28 is defined sims wSubjects who answered “Yes™ or had a missing answer on any
day during the period, or withdrew from the study dun'ng%od_ were not considered opioid-free. 95% ClIs are based on
Famngton-Mannming score statistics. P-values from Fisher's eXact test.

Sources: Post Hoc Table 14.2.3 5, Post Hoc Table 1%

A large majority of opioid free sub&gn hours remained opioid free at day 10 and day 28. It would
have been interesting to know f se subjects consumed others analgesic such as paracetamol or

NSAID after discharge. &

However, the number of s who lost the analgesic effect during the period from 72 hours up to
Day 10 and Day 28 was her in HTX-011, what may indicate that HTX-011 is not superior to
Bupivacaine HCl in m enance of opioid-free status over the time. The applicant was requested to

discuss this point. plicant provided re-analysis on the opioid-free status of participants in Study
301 and Studx Qaking into account major findings during inspection, which revealed a systematic
problem regar; rrors in use of opioid diaries. There were numerous discrepancies between the post

discharge «©plgidJuse data in patient diaries and data reported in the CSR. The results of re-analysis
showed &oportion of subjects who were opioid-free and remained opioid-free through Day 10 was
similar rough Day 28 was higher than in Bupivacaine HCI arm. Mean NRS-A Pain Scores at the
Day 1 Day 28 was lower in HTX-011 arm.
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Phase 2b, Randomized, Double Blind, Saline Placebo- and Active-
Controlled, Multicenter Study of HTX-011 via Infiltration for Postoperative
Analgesia in Subjects Undergoing Total Knee Arthroplasty

Methods b

The study design was described in Section 2.5.1 of this report along with Cohort 1 result%@

*
N
Cohort 2 results {
O

The results for the primary and key secondary endpoints were statistically s?nt in favor of HTX-
011 in Cohort 2. HTX-011 400 mg/12 mg administered with or without low-d§§e ropivacaine significantly
reduced the mean AUC of NRS-R pain intensity scores over 48 hours (plmy endpoint) and over 72
hours (key secondary endpoint) compared with saline placebo (primary, rison). Mean NRS-R pain
scores were lower for the HTX-011 400 mg/12 mg group compared with(galine placebo at all timepoints
through 72 hours, with clear separation of the pain curves. Adminiﬁtion of low-dose ropivacaine into
the posterior capsule provided a small additional benefit in pos@ tive analgesia during the first 8
hours. In addition, HTX-011 400 mg/12 mg with or without lgWw-deSe ropivacaine significantly reduced
mean AUC of NRS-R pain scores over 24 hours compared wi ivacaine HCIl. Mean AUC of NRS-R pain
scores over 48 and 72 hours were also lower for both HTX201® groups compared with bupivacaine HClI,
and the differences were statistically significant for the @ 11 400 mg/12 mg + low-dose ropivacaine
group.

Figure 29: Mean NRS-R Pain Intensity Score@er time for HTX-011 vs Saline Placebo and
Bupivacaine HCI in Cohort 2 (WWOCF, IT‘@ulation)

10+

SE)

MNES-R Pain Intensaty Score (Mean =

T T T T T T T T T T
%, -_.U, 3 12 24 36 4% a0 72

b\ Hours Post Stuady Diug Administration
—lr— Saline Plocebo (M=33) il HTX1]1 400 mg, 12 mg Inatillation (M=38)

@ Bupmvacamne HCI 125 mg (N=55) —8— HTX-011 400 g1 2 mg Instillation + Ropivacaine 50 g (N=36)

eviations: ITT, Intent-to-Treat; INRS-E. Numeric Rating Scale of pain intensity score at rest; wWOCT, windowed worst
observation carmried forward.
Source: Figure 14232
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Table 37: Mean AUC0-48 and AUCO0-72 of NRS-R Pain Intensity Scores for HTX-011
compared with saline placebo in cohort 2 (WWOCF, ITT Population)

Treatment Group N MMean (SD) p-value vs Saline Placebo|
AUCo45 of NRS5-R (primary endpoint)
HTX-011 400 mg/12 mg + low-dose ropivacaine 50 307.25(127.674) *'—D.OOO&
HTX-011 400 mg/12 mg 58 322.08 (99.669) OP‘@_ !_
Saline placebo 53 396.36 (77 468) . 0)
AUCoem of NRS-R (kev secondary endpoint) \’
HTX-011 400 mg/12 mg + low-dose ropivacaine 56 452.54 (194.095) {'\\--10.0001
HTX-011 400 mg/12 mg 58 471.19 (149 443) > 0.0004
Saline placebo 53 57793 {125.102& N

Abbreviations: AUC, area under the curve; ITT, Intent-to Treat; NRS-E_ Numeric Rating Scale pain intensity score at rest;
wWOCE. windowed worst observation carmied forward.
Notes: p-values reflect results of an analysis of variance (ANOVA) with randomized trea as the main effect.

Sources: Table 14.2.1.1.2. Table 142.1.5.2,

<

Table 38: Mean AUC0-48 and AUCO0-72 of NRS-R Pain I ity Scores for HTX-011
compared with bupivacaine HCI in Cohor wWOCF, ITT Population)

N
\\ p-value vs
' Treatment Group N Mean (SD) Bupivacaine HCI
AUCp4s of NRS-R (\
HTX-011 400 mg/12 mg + low-dose ropivacaine N 307.25(127.674) 0.0212
HTX-011 400 mg/12 mg QSS 322.08 (99.669) 0.1160
Bupivacaine HC1 125 mg x 55 352.74 (100.887)
AUCum of NRS-R W\’
HTX-011 400 mg/12 mg + low—dos'ea?' }ine 56 452.54 (194.095) 0.0325
HTX-011 400 mg/12 mg ! 58 471.19 (149 443) 0.1246

Bupivacaine HC1 125 mg 55 516.93 (152.512)
Abbreviations: AUC, area under th re; ITT. Intent-to Treat; WRS-E_. Numeric Rating Scale of pain intensity score at rest;
wWOCF, windowed worst obs carried forward.
Notes: p-values reflect results o alysis of variance (ANOVA) with randomized treatment as the main effect.

Sources: Table 14.2.1.1.2.% 142152,

o

This study in & QZ shows positive results on the primary endpoint (mean AUC0-48 of NRS-R Pain
Intensity $cofes nd on the key secondary endpoint (mean AUCO0-72 of NRS-R Pain Intensity Scores)
for HTX-0 Nmpared with saline placebo. In terms of pain scores over time, the difference seems close
to2on1 'nt scale. It should be noted that NRS-R was not the criteria selected for the phase 3 studies

wher@—A was utilized.

r, to show significant results on mean AUC0-48 and mean AUCO0-72 of NRS-R Pain Intensity
Scokres for HTX-011 compared to bupivacaine HCI, it was necessary to add 50 mg of ropivacaine. In fact,
graphically, the higher difference in pain scores between HTX-011 and saline placebo occurred in the
first 8 hours in the HTX-011 + ropivacaine group, when the ropivacaine is active.

Pain intensity was also assessed with activity and the results were consistent with the NRS-R results.
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HTX-011 significantly reduced mean AUC of NRS-A pain intensity scores on every time intervals
compared to saline placebo (AUC0-24, AUC0-48 and AUCO0-72).

HTX-011 significantly reduced mean AUC of NRS-A pain intensity scores over 24 and 48 hours compared
to bupivacaine HCI (AUCO0-24, AUC0-48).
Q The

reduction of pain scores after 24 hours post-dose in HTX-011 group compared to saline pl
limited. Overall, pain remains severe (>7/10) in all treatment groups. .

The difference on mean NRS-A Pain Intensity Scores over time seems close to 1 on 10-poin
Qb) seems

According to the selected criteria (AUC0-48 and AUCO0-72 of NRS-R pain intensity $gores), over a 72
hours period, HTX-011 does not seem to provide a significant better analgesia tha@pwacaine HCI.

The applicant was requested to justify the effect of Zynrelef on pain to achievetglinitally significant pain
reduction for 72 hours. It should be noted that the results provided in the H + ropivacaine group
were not taken into consideration because ropivacaine has an additional @apal@esic effect that prevents
assessment of HTX-011 analgesic effect considering ropivacaine was nMQded in the two other groups.
The applicant justified that the study was not intended, nor powered, demonstrate superiority to
bupivacaine HCIl. However, CHMP disagreed with the applicant’s assumption that it is not necessary to
formally demonstrate non-inferiority to the active comparator in articular case.

Indeed, in TKA study, the primary and key secondary end r@rly considered a comparison against
4 ANC

placebo. This is not considered sufficient as the criteria of pain intensity scores has no direct

clinical translation and the minimum difference that w e considered as clinically significant when
comparing AUC has not been justified. \
All subjects except 2 (1 in the HTX-011 400 m mg + low-dose ropivacaine group and 1 in the

bupivacaine HCI group) were administered res@ dication during the 72-hour postoperative period.
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Table 39: Total Postoperative Opioid Consumption (MME) From 0 through 24, 48, and 72
Hours in Cohort 2 (ITT Population)

HTX-011
Bupivacaine 400 mg/12 mg +
HCl HTX-011 low-
Saline Placebo 125 mg 400 mg/12 mg ropiv
(N=33) (N=535) (N=538) 5p)
Opioid consumption through 24 hours
Mean (SD) 39.09 (19.215) 32.62 (15.232) 2879 (14.031) |, 647 (14.191)
Median (min. max) 38.00 (5.0.82.0) | 30.00(0.0.71.0) | 27.75 (2.5, 74.0) ¥26.00 (0.0. 66.0)
p-value vs saline placebo 0.0032 ©0.0003
p-value vs bupivacaine HCI 015 0.0461
Opioid consumption through 48 hours * N
Mean (SD) 58.45(27.928) | 52.56 (22.646) 437511 859) | 4541 (25.508)
Median (min, max) 56.00 50.00 43.00
(5.0.114.0) (0.0. 108.0) @105.0) (0.0, 133.5)
p-value vs saline placebo 0532 0.0091
p-value vs bupivacaine HCI ’& 04431 0.0611
Opioid consumption through 72 hours .
Mean (SD) 7355(34448) | 683520 (6O)N| 6439(27.889) | 6032 (34.949)
Median (min, max) 73.00 ?QQ\) 4 63.25 60.25
(10.0, 158.0) (0. 5 (2.5.123.0) (0.0, 188.5)
p-value vs saline placebo ~ 6 0.1617 0.0253
p-value vs bupivacaine HCI \v 0.5560 01371

Abbreviations: ITT, Intent-to Treat; MME, morphine milligrangeguivalent.
Notes: Opioid rescue medications include hydrocodone, morpline Joxycodone, and pethidine. P-values were obtained using the
Wilcoxon rank sum test.

Overall, opioid sparing effect in this s al model seems limited. HTX-011 without ropivacaine only
reduced significantly median opi®i nsumption over the first 24 hours compared to placebo.
Numerically, HTX-011 shows an sparing effect of approximately 10 mg/72 hours compared to
placebo (reduction of about % on mean total opioid consumption through 72 hours). As a

comparison, it has been repQrted that analgesic techniques, such as nonsteroidal anti-inflammatory
drugs (NSAIDs) and cyleenase 2 (COX-2) inhibitors, acetaminophen, ketamine, gabapentin and
pregabalin, and regiepal anesthetic techniques provide 20-50% opioid sparing in the postoperative
setting. In addition \osignificant sparing effect of HTX-011 compared to bupivacaine HCl can be
highlighted (opioi @Jmption over 24, 48 and 72 hours). There was also no significant difference in
proportion of subjects having used opioids according to the applicant.

The applican@ requested to justify clinical significance of the opioid sparing effect and a small opioid
sparing \with a 13.4% greater reduction in opioid use through 72 hours post-dose in HTX-011
compareﬁh saline placebo, and a 9.6% greater reduction compared with bupivacaine HCI. This effect
was n sociated with a decrease in prespecified ORAEs and is not considered as clinically significant.

bjective to provide a better pain relief (with a longer-lasting postoperative bupivacain and as a
conSequence to reduce the need for opioids after surgery) compared to the defined standard of care
bupivacaine HCl is not fully achieved.

A confirmatory phase 3 study in this surgery, using at least a comparison to bupivacaine at a decreased
dose (compared to Zynrelef) as a primary or a key secondary endpoint (as what was done in the two
phase 3 studies) is regarded as minimally requested.
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Finally, this study in another surgical model leads to not consider surgical models as one entity.
Therefore, pain management should be adapted to the type of surgical model, even if the multimodal
approach will be the corner stone. Specificities linked to the type of surgical models have to be considered
before to claim a broad indication in “post-operative pain management”.

Summary of main studies

Ky

The following tables summarise the efficacy results from the main studies supporting @sent

application. These summaries should be read in conjunction with the discussion on clific

well as the benefit risk assessment (see later sections).

Table 40: Summary of efficacy for Study 301 in bunionectomy

efficacy as

O

)

Title: A Phase 3, Randomized, Double-Blind, Saline Placebo- and Ac ontrolled, Multicenter
Study of HTX-011 via Local Administration for Postoperative Ana a and Decreased Opioid
Use Following Unilateral Simple Bunionectomy @
Study identifier HTX-011-301
Design Multicenter (USA), Parallel, Single-dese, ‘Randomized, Double-Blind, Saline
Placebo- and Active-Controlled
Duration of surgery phase: % Day 1, subjects underwent a
Q nionectomy.
O The start of study drug administration
\ (intraoperatively) was considered Time 0
~ (Day 1).
Duration of postanesthesigphase: |72 hours.
Postoperative assessments following
& surgery and immediate postoperative
{ N recovery
Duration o@étory phase: 38 days
After the 72-hour assessments were
completed, subjects could be discharged.
@ From discharge through Day 28 : opioid
medication recording on daily diary
\ 2 Day 10 and Day 28 follow-up)
®~ assessments on study site
Day 42 : safety follow-up (X-Ray) on
o\ study site
Hypothé'&\/ Superiority
Treat ; groups HTX-011 via instillation into the| Single dose, Day 1
surgical site (2.1 mL) 164 subjects randomized
@ Bupivacaine 60 mg / Meloxicam 1.8
mg
Saline Placebo via instillation into the| Single dose, Day 1
surgical site (2.1 mL) 109 subjects randomized
Bupivacaine HCl 0.5% via injection| Single dose, Day 1
into the surgical site (50 mg, 10 mL) | 165 subjects randomized
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Endpoints and Primary AUCo-72 of the NRS-Al Mean area under the curve (AUC) of the
definitions endpoint Pain Intensity Scores| Numeric Rating Scale of pain intensity|
scores with activity (NRS-A) through 72
hours (AUCo-72) for HTX-011 compared
with saline placebo
1st Key| AUCo.72 of the NRS-Al Mean AUCo.7> of the NRS-A pain
Secondary Pain Intensity Scores| intensity scores for HTX-Ol!@pared
endpoint with bupivacaine HCI @
y 3
2nd Key| Opioid consumption| Mean  total posto ive  opioid
Secondary through 72 hours| consumption (in mopphin€ equivalents)
endpoint (MME) through 72 hours fofgTX-011 compared
with saline pIacelQ
3nd Key| Opioid-free through| Proportion ,o bjects who are opioid-
Secondary 72 hours free thro hours for HTX-011
endpoint compare bupivacaine HCI
4th Key| Opioid consumption| Mean @tal postoperative  opioid
Secondary through 72 hours| consumption (in  morphine milligram
endpoint (MME) e@alents) through 72 hours for HTX-

ompared with bupivacaine HCI

Database lock

S
IS

Results and Analysis
A
Analysis description | Primary Analysis N
Analysis population Intent to treat popul : All subjects who were randomized and received
and time point study drug (N=41 s population was used as the primary analysis|
description population for all icdcy endpoints. The randomized treatment assignment
was used for analysis¥in this population.
Descriptive statistics Treatment gr TX-011 Placebo Bupivacaine HCI
and estimate
variability 0
Numbeé 157 100 155
subjget,
A of the
-A Pain
Q sity Scores
) n 323.29 445.34 393.5
\ (SD) (182.641) (155.792) (153.756)
@ Opioid
N Q consumption
\ through 72
. < ) hours (MME)
\ Mean 18.80 30.06 25.09
@ (SD) (19.801) (21.016) (21.553)
Median 12.50 25.00 17.50
(Min, Max) (0.0, 83.0) (0.0, 80.0) (0.0, 92.5)
Opioid-free
through 72
hours
N 45 2 17
(%) (28.7) (2.0) (11.0)

Assessment report
EMA/CHMP/450646/2020

Page 114/163



Effect estimate per AUCq-72 of Comparison groups | HTX-011 vs HTX-011 vs
comparison the NRS-A Placebo Bupivacaine HCI
Pain
Intensity LSMD -122.05 -70.16
Scores (SE) (21.217) (18.777)
[95% CI] [-163.76, -80.34] [-107.@3.25]
<O
P-value (ANOVA) <0.0001 .\\03.0002
Opioid Comparison groups | HTX-011 vs HTX-011 Vs
consumption Placebo Bupivacaine HCI
through 72| P-value (Wilcoxon 0.0022
hours (MME) rank sum test) 0
Opioid-free Comparison groups vs| HTX-011 VS
through 72 ebo Bupivacaine HCI
hours Difference (%) .Y 26.7% 17.7 %
[95% CI] 18.6%, 34.7%] [8.5%, 26.5%]
P-value (Fis <0.0001 0.0001
exact test) 0
Notes O\

Table 41: Summary of efficacy for Stud P.ﬁn herniorrhaphy

IIitIe: A Phase 3, Randomized, Doub,
Multicenter Study of HTX-011 via Lec
Decreased Opioid Use Followin

d, Saline Placebo- and Active-Controlled,
Administration for Postoperative Analgesia and
ilateral Open Inguinal Herniorrhaphy

Study identifier

HTX-01

Design

AN
»b\(/

r (USA + Belgium), Parallel, Single-dose, Randomized, Double-Blind,

Multlg
Sa{ cebo- and Active-Controlled

N
Q’b

Q}on of surgery phase:

v

On Day 1, subjects underwent a
herniorrhaphy.

The start of study drug administration
(intraoperatively) was considered Time 0
(Day 1).

Duration of postanesthesia phase:

72 hours.

Postoperative assessments following
surgery and immediate postoperative
recovery

%U
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Duration of ambulatory phase:

24 days

After the 72-hour assessments were
completed, subjects could be
discharged.

From discharge through Day
medication recording on dai

Day 10 and Day 28 : ioll%ip
assessments on study s%

O

pioid

Hypothesis

Superiority

Treatments groups

HTX-011 via instillation into the
surgical site (10.3 mL)
Bupivacaine 300 mg / Meloxicam 9
mg

g

Single dos 1
178 subj%sandomized

=

Saline Placebo via instillation into the
surgical site (10.3 mL)

Single dose, Day 1
8 bjects randomized
7>

into the surgical site (75 mg, 30 m

Bupivacaine HCl 0.25% via injectionc

Sindle dose, Day 1

9 subjects randomized

Endpoints and Primary AUCo-72 of th QA Mean area under the curve (AUC) of
definitions endpoint Pain Inte il% the Numeric Rating Scale of pain
Scores K intensity scores with activity (NRS-A)
through 72 hours (AUCo.72) for HTX-011
9 compared with saline placebo
1st Key AUGH the NRS-A| Mean AUCy.-7, of the NRS-A pain
Secondary Pai%tensity intensity scores for HTX-011 compared
endpoint K;res with bupivacaine HCI
2nd Key ioid consumption | Mean total postoperative opioid
Secondary hrough 72 hours consumption (in morphine equivalents)
endpoin (MME) through 72 hours for HTX-011
compared with saline placebo
N
3nd Kay/ Opioid-free through | Proportion of subjects who are opioid-
dary 72 hours free through 72 hours for HTX-011
oint compared with bupivacaine HCI
&
~4th Key Opioid consumption | Mean total postoperative opioid
@ Secondary through 72 hours consumption (in morphine milligram
endpoint (MME) equivalents) through 72 hours for HTX-
* 011 compared with bupivacaine HCI
Database | N
n N

is description

Primary Analysis

nalysis population
and time point
description

study drug (N=418). This population
population for all efficacy endpoints.

Intent to treat population: All subjects who were randomized and received

was used as the primary analysis
The randomized treatment assignment

was used for analysis in this population.

and estimate
variability

Descriptive statistics

Treatment group HTX-011

Placebo Bupivacaine HCI
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Number of 164 82 172

subject

AUCy.7; of the

NRS-A Pain

Intensity Scores

Mean 269.39 350.82 341.8

(SD) (173.719) (171.224) (158;,

Opioid \<J

consumption * %

through 72

hours {\

(morphine ‘O

milligram

equivalent) x\

Mean 10.85 1753 Y 14.51

(SD) (17.062) (18. (18.185)

Median 0.00 1% 7.25

(Min, Max) (0.0, 103.0) @.o, 73.5) (0.0, 87.5)

Opioid-free @‘

through 72

hours

N 84 L4 18 69

(%) (51'2)(\ (22.0) (40.1)
Effect estimate per AUCo.7; of CompaWups HTX-011 vs HTX-011 vs
comparison the NRS-A Placebo Bupivacaine HCI

Pain £\

Intensity LSMDw/ -81.43 -72.49

Scores (SE) (22.592) (18.230)

“

. Q
N

exact test)

*05% CI] [-125.83, -37.02] | [-108.32, -36.65]
Q
20 P-value (ANOVA) 0.0004 <0.0001
N
Opjoi Comparison groups | HTX-011 vs HTX-011 vs
c%uqm)ption Placebo Bupivacaine HCI
% gh 72 P-value (Wilcoxon 0.0001 0.0240
rs rank sum test)
\ (morphine
milligram
equivalent)
Opioid-free Comparison groups | HTX-011 vs HTX-011 vs
through 72 Placebo Bupivacaine HCI
hours Difference (%) 29.3 % 11.1 %
[95% CI] [15.6%, 40.5%] [0.3%, 21.8%]
P-value (Fisher's <0.0001 0.0486

©
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Analysis performed across trials (pooled analyses and meta-analysis)

No pooled analysis and meta-analysis were performed.

Clinical studies in special populations

*

No clinical studies were performed in special population. @
Supportive study {\

Mammoplasty: study 211
“Phase 2b, Randomized, Controlled Study of HTX-011 Administered Via Pect@e Block in Subjects
Undergoing Upper Extremity Surgery for Augmentation Mammoplasty” 0

This study was designed to evaluate the analgesic efficacy, safety, an@rmacokinetics (PK) of HTX-
011 of HTX-011 administered as a single dose via nerve block gNB) or via instillation in subjects
undergoing augmentation mammoplasty.

The study included 4 cohorts. HTX-011 was administered vij g{eral ultrasound guided lateral and
medial pectoral nerve block (NB) before surgery in Cohorts gh 4 and also via instillation into the
surgical site prior to the end of surgery in Cohort 4. Incfeasifig doses of HTX-011 were used in each
cohort, after review of planned interim analyses of d t the previous cohort.

Saline placebo and bupivacaine HCI 0.25% (50 mg) administered via NB were used as control.

O

Study assessments

Efficacy was assessed based on pain intensitﬁRS-R and NRS-A), use of opioid rescue medication,
Patient Global Assessment (PGA) of pain tyol, discharge readiness per the Modified Postanaesthetic
Discharge Scoring System (MPADSS), the subject’s satisfaction with pain control, and an overall benefit
of analgesia score (OBAS).

Safety was assessed based on AE ical laboratory tests, physical examinations, wound healing, vital
sign measurements, continuou@ter monitoring, motor function, and sensory function.

Serial blood samples were ted for bupivacaine and meloxicam PK analysis.

Main inclusion criteri
Subjects were adul@ae with scheduled primary bilateral submuscular augmentation mammoplasty

with saline or siIVQ ooth implants with a volume of 300 to 500 cc, inclusive.
L 4
Main exclusiopChiteria

Subjects ‘&Sdther planned concurrent surgical procedure (eg, mastopexy) or a planned reconstructive
procedu tus post breast cancer therapy, a medical condition expected to require analgesic treatment
in th@toperative period or that would confound postoperative pain assessments, use of NSAIDS

days of surgery or had taken long acting opioids within 3 days of surgery, or had taken any
ds within 24 hours of scheduled surgery for this study.

Wi

Treatments

Cohort 1: approximately 24 subjects were to be randomized to 1 of the following 3 treatment groups in
a 2:1:1 ratio:

- HTX-011 60 mg/1.8 mg (2.1 mL volume administered) via NB.
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- Bupivacaine HCI without epinephrine 0.25% (50 mg, 20 mL) via NB.

- Saline placebo (2.1 mL) via NB.

Cohort 2: approximately 48 subjects were to be randomized to 1 of the following 3 treatment sin
a 2:1:1 ratio:

- HTX-011 (a single dose recommended by the IRC of 120 mg/3.6 mg, 4.1 mL),vi@.
- Bupivacaine HCI without epinephrine 0.25% (50 mg, 20 mL) via NB.

- Saline placebo (4.1 mL) via NB. O

Ropivacaine HCl 0.5% 5 mL was administered in each of the surgical incigionNines at closure in all
treatment groups. 0

Cohort 3: approximately 48 subjects were to be randomized to 1 o@e following 3 treatment groups in

a 2:1:1 ratio: @

- HTX-011 (a single dose recommended by the IRC of @9/7.2 mg, 8.2 mL) via NB.
- Bupivacaine HCI without epinephrine 0.25% (50 L) via NB.
- Saline placebo (8.2 mL) via NB. O

Ropivacaine HCl 0.5% 5 mL was administered i@ch of the surgical incision lines at closure in all

treatment groups. Q

Cohort 4: approximately 120 subjects vcé%ﬁ be randomized to 1 of the following 4 treatment groups

ina4:4:1:1 ratio:
- HTX-011 (a single dose re@\ded by the IRC of 400 mg/12 mg, 13.7 mL) via NB.

- HTX-011 (a single dosq mended by the IRC of 400 mg/12 mg, 13.7 mL) via instillation
into the intended spaCe the implant, with 200 mg/6 mg (6.8 mL) per side; saline placebo
(13.7 mL) via NB f sking.

- Bupivacaine Qvith t epinephrine 0.25% (50 mg, 20 mL) via NB.

- Saline place®l3.7 mL) via NB.

Ropivacaine F@o 5 mL was administered in each of the surgical incision lines at closure in all
treatment gr(pj.

*
The surg Xocedure was conducted under general anesthesia.

Subjegt®in“Cohorts 2 and 4, and optionally in Cohort 3, received fentanyl 50 ug intravenously (IV) just
pri e end of the surgery in order to decrease the inherent variability of intraoperative pain control

ediate postoperative pain. In Cohorts 2, 3, and 4, subjects were administered 5 mL of 0.5%
ropivacaine HCl in each of the surgical incision lines at closure.

Rescue medication during 72 hours after study drug administration was allowed to subjects with
inadequately controlled pain symptoms. The rescue medications were the following:

- oral (PO) immediate-release oxycodone (<10 mg within a 4-hour period as needed)

Assessment report
EMA/CHMP/450646/2020 Page 119/163



- IV morphine (<10 mg within a 4-hour [Cohort 1] or 2-hour [Cohorts 2, 3, and 4] period)

After 72 hours, the analgesic regimen could be adjusted for each subject individually as deemed
appropriate by the physician responsible for the postoperative care.

Main study objectives Q
Primary: to compare the efficacy and duration of analgesia following bilateral uItrasound—g@ ateral
and medial pectoral nerve block with HTX-011 to bupivacaine HCI without epinephrine andssa placebo
in subjects undergoing upper extremity surgery. ¢

Main secondary objectives: {
e

- To evaluate the efficacy and duration of analgesia for HTX-011 adqQQe d using different
techniques in this study population. &

- To evaluate additional efficacy parameters in this study populatioQ

- To characterize the bupivacaine and meloxicam PK profiles of 11 in this study population.
- To determine the optimal administration technique of HTX-&& in this surgical model.

- To further assess the safety and tolerability of HTX—OlQ is study population.

Main efficacy endpoints

The primary endpoint was the mean area under the @UC) of the NRS-A pain-intensity scores

through 24 hours (AUC0-24). \
Main secondary endpoints included mean tot ostoperative opioid consumption (in morphine
equivalents) through 24, 48, and 72 hours, i ime in hours to first opioid rescue administration

through 72 hours, mean AUC of the NRS-A an RS-R pain-intensity scores at different intervals (0-6,
0-12, 12-24, 24-48, 0-48, 48-72, and 0-7Z hours) and mean NRS-A and NRS-R pain-intensity scores at

each assessed timepoint. ‘ )
Study subjects 0
A total of 251 subjects were rand ed and 243 received study drug. The majority of the randomized

subjects (88.8%) were recr 't one of the three study sites. The demographics and baseline
characteristics were generallwwell balanced across treatment groups. The mean (SD) age was 31.2
(8.01). Mean (SD) across@ment groups was 23.66 (3.418). All 243 subjects completed the 72-hour
postoperative observw period and 93.8% completed the study.

Main results in coho@Z, 3

According to th @cant, the lower HTX-011 doses (60 mg/1.8 mg to 240 mg/7.2 mg) via NB did not
significantly rgdu postoperative pain compared with either control group. As a consequence, provided
\ d on the cohort 4.

bo group. Comparisons of HTX-011 against the pooled bupivacaine HCI were considered secondary
comparisons.

Both HTX-011 400 mg/12 mg groups, NB and instillation, had significantly lower mean AUC0-24 of the
NRS-A pain-intensity scores compared with saline placebo via NB (primary endpoint, wWOCF). Compared
with bupivacaine HCI via NB, both HTX-011 400 mg/12 mg treatment groups had lower mean AUCO0-24
of the NRS-A pain-intensity scores but these differences were not statistically significant.
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Figure 30: Mean (SE) AUCO0-24 of the NRS-A Pain-Intensity Scores using wWOCF (mITT
Population)
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Abbreviations: ANOVA, analysis of variance; AUC, area under g7 BPV, buptvacaine HCI; Inst.. Instillation;

mITT. modified Intent-to-Treat; NB. bilateral ultrasound guid ral and medial pectoral nerve block: NRS-A.
Numeric Rating Scale of pam-intensity score with activity; saline placebo; wWOCF. windowed worst
observation carried forward.

Note: p-values reflect results of an ANOVA with randomized treatment as the main effect

Source: Table 14.2.1.1.

Figure 31: Mean NRS-A of Pain-Intensity Qes at Each Assessed Timepoint through 72
Hours Using LOCF (mITT Population)/&/
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—%— Bupivacaine HCI 50 mg (N=41) —@— HTX-011 400 ng’ 2 mg Inst, (N=50)

viations: Inst | mstillation; mITT. modified Intent-to-Treat; NB bilateral ultrasound guided lateral and medial
pectoral nerve block; NRS-A, Numeric Rating Scale of pain-intensity score with activity; LOCF . last observation
carned forward.
Source: Table 14.2.5 4.
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Table 42: Mean AUC of NRS-A Pain-Intensity Scores at Each Interval ( WWOCF, mITT

Population)
HTX-011
Dase Group N Mean (5D Control N Mean (5D) P-value?
AUCqs b
Saline placebo a1 | 3379 (0.688) ﬂ.ﬂ{@
400mg/12 mgNB| 47 | 27.46 (10.082) — =
Bupivacame HC1 50 mg| 41 30.81(11.143) * O
. Saline placebo 41 33.79 (9.688) Qhum
400 mg/12 mg so | 2287(11.989) .
Instillation Bupivacaine HC150 mg| 41 | 30.81(11.143 0.0017
AUCoz
Saline placebo 41 ?4.5_&9) 0.0019
M0mg12mgNB| 47 | 3938 22.767)
Bupivacaine HC1 50 mg| 41 9& #66) | 0277
400 me/12 mg ] Saline placebo 41 | 1éh 1249y | =0.0001
Bt 50 | 5134 (23.388) — -
Bupivacaine HCI 50 mg -1}5 64.68 (22.626) 0.0073
AUCnn W
Saline placebo ﬁ% 77.0027213) | 0.0027
A0mg12 mgNB| 47 | 5733 (31.824) -~
Bupivacaine HCl 5000w ~ 41 | 69.15(28598) | 0.0721
400 me/12 me 50 | 653 03005 Sa]jneplw 41 | 770007213 | 00239
Instillation Bupivacaing HCI s0meg| 41 | 69.15(28598) | 03305
AUCus U
sﬁ:mcebu 41 | 290.16(95572) | 0.0050
400mz/ 12 mgNB| 47 | 22729 (107.463) Fep
ivacaine HCL 50me| 41 | 26234(107910) | 0.1314
/17 ma Saline placebo 41 | 29016095572 | 0.0278
;ﬂfm“li:.l'mh' 50 | 2458002918 N ———
tion upivacaine HC1 50 mg| 41 | 26234 (107.910) | 0.4349
AUCan 'Q
Saline placebo 41 | 392.02(153871) | 0.0549
400mg/12 mgNB| 47 171.125) ———
Bupivacaine HC1 50 mg| 41 | 362.17(168.845) | 02979
400 mg/12 mg \Esn 16 (105 65 Saline placebo 41 | 39202(153871) | 03507
Instillation e P —— _
Bupivacaine HC1 50 mg| 41 | 362.17(168.845) | 09924

Abbreviations: AT
mlTT, modi
Numene Fating
observag

Note: PI

"AY analysis of variance; AUC. area under the curve; LSMD, least squares mean difference;

-to-Treat; NB bilateral ultrasound guided lateral and medial pectoral nerve block; NES-A,

ale of pain-intensity score with activity; PL pain intensity; wWOCE, windowed worst
ed forward.
tions eccurat 1. 2.4, 6, 8, 12, 24, 36, 48, 60, and 72 hours post-surgery.

* Statish ect results of an ANOVA.
5 y le 14231,
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Figure 32: Mean (SE) NRS-R of Pain-Intensity Scores at each assessed timepoint through 72
hours using LOCF (mITT Population)
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Table 43: Mean AUC of NRS-R Pain-Intensity Scores at Each Interval (WWOCF, mITT

Population)
HTX-011
Dioze Group N Mean (5D Control N Mean (5IN) FP-va
AUCus
Zaline placebo 41 310.89 (9.526) n.t@
40mz12mzNB | 47 2517 (9.644) .
Bupivacaine HC150 mgz| 41 27.87(10.330) $ \(@:-.'-
400 mg/12 mg S Zaline placebo 41 30.89 (9.526) ¢ Nooo1
Insnllation ) Bupivacaine HC1 50 mg| 41 2787 (10.3 3@ 0.0018
ATCiaz ‘\
Saline placebo 41 67.2 &:‘r_} 0.0036
40me12mgNB| 47 | 53.42(2.10T)
Bupivacaine HC1 50 mg| 41 @' $10.208) 0.163
400 mg12 me S . Saline placebo 41 | o%43(20.951) | <0.0001
Inztllation ) Bupivacaine HC1 50 me y,*\ 50.73 (10.808) | 0.0074
AlNCi2-24 W
Saline placebo 66.65 (26.901) 0.0130
400mg12mgNB | 47 | 5148882
Bupivacaine HCLIQ B 41 63.99 (25.872) 0.0360
400 mg12 me S Saline pw 41 66.65 (26.901) 0.0792
e - LR ¥
Inztllation BupivacaigaiCl S0 mg| 41 63.00 (25.872) | 0.1893
AUCu s \J
h J
Eﬁplaﬂhn 41 | 25447(91.177) | 0.0108
400mg12mgNB | 47 | 20075 (97.586) |z
caine HC1S0mg| 41 | 24211 (96071) | 0.0545
400 mg/1? me w0 | 207 @51 N/ Saline placebo 41 | 2544791177 | 00733
¥ ) Bupivacaine HC1 50 mg| 41 | 24211 (96.071) | 0.2660
Instillation
AlUCe: N
\J Saline placebo 41 | 341.44(145152) | 0.0963
M0me12mzNB | 47 | 2888G (152.199)
Bupivacaine HCI1 50 mg 41 33227 (150.952) 0.1724
n 4 Zaline placebo 41 | 314904505y | 06226
400 mg12 mz - S
Inerilai SON 326.84 (136.384)
stillation m“ Bupivacaine HC150mg| 41 [ 33227150952 | 0.8575
Abbreviations:; efiified Intent-to-Treat; NB bilateral ultrasound guided lateral and medial pectoral nerve
block; HNES-R, Bating Scals of pain-intsnsity score at rest; wWOLF, windowed worst observation
camied forassd.

Source: Tgple{l4.24.1
N
Ko
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Table 44: Total Postoperative Opioid Consumption in Morphine Equivalents through 24, 48,
and 72 Hours (mITT Population)

HTX-011
Bupivacaine HCI1
Saline Placebo via 50 mg 400 mg/12 mg via
NB via NB NB
(N=41) (N=41) (N=47)
0-24 hours
Mean (SD) 19.00 (11.288) 17.07 (9.681) 14.04 (9.823)
Median (Min, Max) 17.50 (2.0, 40.5) 15.00 (0.0, 36.0) 11.00 (0.0. 40.0)
p-value® vs saline 0.0435
placebo ( .
p-value® vs 0.1 ?«Q 0.0455
bupivacaine HCI @
0-438 hours ~
Mean (SD) 2944 (17.874) 26.62 (16.696) ,i& (16.272) 26.43 (14.341)
Median (Min, Max) 27.50 (2.0, 75.5) 22.00 (0.0, 65.0) WO (0.0, 58.0) 25.00 (2.0, 69.0)
p-value® vs saline Q 0.0575 0.5363
placebo 4 ™
g
p-value® vs O 0.2480 0.9269
bupivacaine HC1 \
0-72 hours e
Mean (SD) 36.38 (23.275) 3@1‘_.038) 28.84 (22.603) 37.46 (21.452)
Median (Min, Max) 32.50(2.0,93.0) 27.0% (0.0, 97.0) 23.00 (0.0, 89.0) 35.00(2.0.91.5)
p-value® vs saline 0.1073 0.7406
placebo
&
p-value® vs b 0.3338 0.3167
bupivacaine HCI

block.

Abbreviations: mITT, m{:diﬁe@toﬂreat; NB, bilateral ultrasound guided lateral and medial pectoral nerve
Note: Opioid rescue medicQ‘ ludes morphine and oxycodone.
Tab

# p-value 1s from the Wilco ank-Sum test.

Source: Table 14. 2.2.& :

This study in shows positive results for HTX-011 400 mg/12 mg, administered as a single dose
via nerve bI B) or via instillation, on the primary endpoint (mean AUC0-24 of the NRS-A pain-
|ntenS|ty c compared with saline placebo. Compared with bupivacaine HCI via NB, both HTX-011

400 mg/ g treatment groups had lower mean AUCO0-24 of the NRS-A pain-intensity scores but these
d|ffer® were not statistically significant.

hours post-dose, there is no clinically meaningful difference in pain scores between HTX-011
40 g/12 mg and both control groups.

Mean and median total opioid consumption in MME over 72 hours were numerically higher in HTX-011
400 mg/12 mg administered via instillation compared to both control groups.

These results seem not sufficient to support an indication to reduce postoperative pain for 72 hours in
augmentation mammoplasty.
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The applicant justified that the study was only exploratory and not designed for comparative assessment
of HTX-011 administered via instillation as the comparators (saline placebo and bupivacaine HCI) were
administered via nerve block but supports the activity of HTX-011 in an additional soft tissue model as
reduction in mean AUC of the NRS-A score through 24 hours (NRS-A0-24; primary endpoint) was showed
compared with saline placebo (primary analysis).

It is expected that a product containing a high-dose bupivacaine shows some activity
placebo but these exploratory results are not considered sufficient for supporting a@i iCation in

mammoplasty. ’{\

2.5.3. Discussion on clinical efficacy
Design and conduct of clinical studies &

The clinical development of Zynrelef (HTX-011) is based on two phase ndomized, double-blind,
multicenter, active and placebo-controlled, pivotal studies (study 301 ir@ionectomy and study 302 in
herniorrhaphy). Overall, the design of these both Phase 3 was adet@e.

The selection criteria were globally consistent with the target po ion for each surgical model.

Two doses of the fixed dose combination product were teste%hase 3 studies: bupivacaine 60 mg/
meloxicam 1.8 mg in bunionectomy and bupivacaine 300 @w oxicam 9 mg in herniorrhaphy.

These doses and the administration technique were s Iebased on previous results on phase 2 studies
(study 208 in bunionectomy and study 202 in hernioﬁw y). The dose to be applied depends upon the
size of the surgical site and the volume required at the affected tissues.

The clinical development program involved tv@er phase 2 studies in total knee arthroplasty (TKA)
and augmentation mammoplasty (study 209 an@study 211 respectively). A higher dose of bupivacaine
400 mg/ meloxicam 12 mg was selecte these studies through increasing dose and administration
techniques finding cohorts. C

These surgical models have been Qd to provide efficacy data of Zynrelef in bony and soft tissue
surgical models with different pai Is, in different anatomic spaces with different vascularities and to
support a broad indication in p erative pain for 72 hours.

The active comparator sele &or the clinical development was bupivacaine HCI administered as a single
dose via injection into t rgical site. Bupivacaine solution for injection is at present the most
appropriate active coN{rato as it is standard of care. However, most of its analgesic benefit occurred

in the first 8 to 12 I‘%

The primary epdgpintand the key secondary endpoints were identical in both phase 3 studies. The mean
AUC of the N iC Rating Scale with activity (NRS-A) pain intensity scores through 72 hours (AUCO-
72) for HPX- compared with saline placebo and compared with bupivacaine HCI, were primary and
first key&dary endpoints respectively. According to CHMP Scientific Advice, the primary endpoint
was o ially endorsed. The CHMP Scientific Advice highlight the fact that “[...] it should be discussed
an@\justified in advance which difference can be regarded clinically relevant for comparing the mean

-#2h of pain intensities. Statistical significance only does not suffice to demonstrate a clinically
reléwvant effect. It is furthermore expected that the complete course of pain intensities over the
measurement interval is presented. Taking into consideration the lack of an appropriate comparator with
longer duration of effect an earlier time point will also be critical for assessment of efficacy and would
usefully be included as co-primary EP, e.g. at least non-inferiority (which of course would not help to
justify the addition of the meloxicam component of the combination) and preferably superiority on AUCO-
6h when selecting bupivacaine solution for injection or HTX-002 as active comparator. AUCO-72h could
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then demonstrate the additional benefit of the new formulation”. This advice was not fully followed by
the applicant.

The clinically relevant difference for comparing the mean AUCO0-72h of pain intensities has not been
justified. As a consequence, clinical translation of obtained results in AUC are difficult to extrapglate and
are open to interpretation. Fb

The other key secondary endpoints are thus considered as important to appreciate clinical ficance.
There were mainly focused on opioids consumption (mean total postoperative opjoi nsumption
through 72 hours and proportion of subjects who are opioid-free through 72 hours co %ed with saline
placebo and bupivacaine HCI). This approach is endorsed as the recognized adva of multimodal
analgesia include improved analgesia, reduced opioids requirements and red verse effects of
opioids. However, it should be noted that “patient controlled analgesia” (PCA) edrs to be the method
of choice to estimate opioid sparing effect because an accurate measure of erative opioids needs
should be preferably based on a method where patients can “freely” acc ioids to relieve pain and
accept some degree of undesirable effects. This method was not usenﬂbssess opioid sparing effect.
Decreased opioid consumption is a legitimate important clinical oby{tiv onsidered that it is achieved

through the same level of pain relief.

The choice of the time interval of 72 hours based on the assu @{hat most severe pain occurs within
the first 72 hours after surgery is acceptable.

The primary and key secondary endpoints were differentinSNLKA (mean AUC0-48 and AUCO0-72 of NRS-
R Pain Intensity Scores for HTX-011) and in augmentati ammoplasty (mean AUCO0-24 of NRS-A pain
intensity scores and mean total postoperative opioi(;\mwsumption through 24, 48 and 72 hours) and
considered only comparison with saline placebo. was not considered optimal as Zynrelef is a fixed

dose combination. Q

Efficacy data and additional aéaes

According to the primary analysis; elef (HTX-011), at the doses of bupivacaine 60 mg / meloxicam
1.8 mg and bupivacaine 300 n@‘ueloxicam 9 mg, was superior to placebo and to bupivacaine HCI to
manage postoperative painﬂ nionectomy and herniorrhaphy (mean AUCO0-72 of the NRS-A pain
intensity scores using w n the defined ITT population). Sensitivity analysis (mean AUCO0-72 of
NRS-A pain intensity co\r/&ing LOCF/WOCEF in the ITT population and mean AUC0-72 of NRS-A pain

intensity scores usin OCF in the per protocol population) were consistent with the primary analysis.
These results are j rdance with those observed on pain at rest compared with saline placebo (AUCO-
72 of the NRS’@intensity scores using wWWOCEF in the defined ITT population).

These out ere supported by key secondary endpoints showing a reduced opioid consumption and
higher pné on of opioid-free subjects over 72 hours.

The [@rtion of subjects with severe pain (=7/10) was significantly reduced in HTX-011 group
co red with saline placebo and bupivacaine HCI based on NRS-A (wWWOCF, ITT population).

Théxclinically relevant difference for comparing the mean AUCO0-72h of pain intensities has not been
justified. As a consequence, clinical translation of obtained results in AUC are difficult to extrapolate and
are open to interpretation. In study 301 in bunionectomy, the differences on mean AUC48-72 of the
NRS-A and NRS-R pain intensity using wWOCF on the ITT population score between HTX-011 and
bupivacaine HCI are not statistically significant. The difference on mean AUC0-72 of the NRS-R pain
intensity using LOCF/WOCF on the ITT population score between HTX-011 and bupivacaine HCI is not
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statistically significant. In study 302 in herniorrhaphy, there was no statistically significant difference
between HTX-011 and saline placebo group after 48 hours post-dose (AUC48-72) on NRS-A of the pain
intensity scores using wWOCF in the defined ITT population. There was no statistically significant
difference between HTX-011 and both control groups after 48 hours (mean AUC48-72 of NRS-R pain
intensity scores using wWWOCF on the ITT population). Regarding mean AUCs of NRS-R pain jrtensity
scores over time analyzed using LOCF/WOCF, there was no statistically significant difference een
HTX-011 and both control groups after 24 hours (AUC24-48 and AUC48-72). There sJalso no
statistically significant difference between HTX-011 and both control groups on thg @all interval

(AUCO-72). {\

Overall, phase 3 studies (301 and 302) showed positive results in favour of HTX-(@;ased on primary
and key secondary endpoints. However, it remains a reasonable doubt that t size on the overall
interval (AUC 0-72 hours) may be mainly driven by the effect size on the firsi#day post-dose (AUC 0-24
hours) as well as that the opioid sparing effect on the overall interval (0-72 may be mainly driven
by the opioid sparing effect on the first day post-dose (0-24 hours). How Nit'is estimated that Zynrelef
has a clinically significant effect on reduction of pain scores at least du?@'the first 24 hours post-dose
and the applicant successfully justified an opioid sparing effect asﬁated with a decrease in ORAE in
bunionectomy and herniorrhaphy. This opioid sparing effect of lef is considered as modest but

clinically significant. :
Phase 2 studies in total knee arthroplasty (TKAE §§ gmentation mammoplasty
According to the primary analysis, Zynrelef (HTX-011), at the doses of bupivacaine 400 mg / meloxicam

12 mg was superior to placebo in TKA and augm ion mammoplasty models.

In study 209 in TKA, ZYNRELF (HTX-011) b@:aine 400 mg / meloxicam 12 mg was superior to
placebo (mean AUC of NRS-R pain intensity, scorés using wWOCEF in the defined ITT population) over 48
hours (primary endpoint) and over 72 %key secondary endpoint) compared with saline placebo.
These results are in accordance with t ’@oserved on pain with activity compared with saline placebo.
HTX-011 significantly reduced m U@ of NRS-A pain intensity scores (WWOCF, ITT Population) on
every time intervals compared to placebo (AUC0-24, AUC0-48 and AUCO0-72). However, questions
were raised as, according to th ted criteria, over a 72 hours period, HTX-011 bupivacaine 400 mg
/ meloxicam 12 mg does noﬂ e a significant better analgesia than bupivacaine HCl (mean AUC of
NRS-R pain intensity scor r time). The reduction of pain scores after 24 hours post-dose in HTX-
011 group compared to sdlife placebo and bupivacaine seems limited. Overall, pain remains severe
(27/10) in all treatm groups. The opioid sparing effect of HTX-011 seems limited in this surgical
model and was not iated with a difference in proportion of subjects having used opioids and/or with
a decrease in pregpégified ORAEs. No significant sparing effect of HTX-011 compared to bupivacaine HCI
could be highlightod.

It is estima t phase 3 confirmatory results, including comparison of mean AUC0-72 of pain intensity
scores b n Zynrelef and bupivacaine HCl as a primary or first key secondary endpoint, would be

neces include total knee arthroplasty as a therapeutic indication of Zynrelef.

in TKA study, the primary and key secondary endpoint only considered a comparison against
p bo and was not intended, nor powered, to demonstrate superiority to bupivacaine HCI. This is not

considered sufficient for the following reasons:

- The criteria of AUC of pain intensity scores has no direct clinical translation and the minimum
difference that would be considered as clinically significant when comparing AUC has not been
justified.
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- The small opioid sparing effect was not associated with a decrease in prespecified ORAEs and is
not considered as clinically significant.

Augmentation mammoplasty study (211) was an exploratory study where reduction in mean AUC of the
NRS-A score through 24 hours (NRS-A0-24; primary endpoint) was showed for HTX-011 administered
via instillation (and via nerve block) compared with saline placebo. However, even if the stud% not
designed for this purpose, according to the applicant, compared with bupivacaine HCl via N HTX-
011 400 mg/12 mg treatment groups had lower mean AUCO0-24 of the NRS-A pain-intengi ores but
these differences were not statistically significant. After 24 hours post-dose, thefeyis o clinically
meaningful difference in pain scores between HTX-011 400 mg/12 mg and both co }groups. Mean
and median total opioid consumption in MME over 72 hours were numerically hi@ in HTX-011 400
mg/12 mg administered via instillation compared to both control groups. Thesg e s are not sufficient
to assess the B/R in augmentation mammoplasty. &

Justification for a broad indication and posology cannot be based oﬁgulatory precedence to already
approved local anaesthetics. Claimed indication should only be b n evidence from the

Broad indication in postoperative pain

development programme.
Considering the efficacy of the new product in treatment o@ain, the Guideline on the Clinical
Development of Medicinal Products Intended for the Tr t of Pain states, that “The efficacy profile
of a new product should normally be established in @ studies for both somatic and visceral
nociceptive pain” and "to justify a general indication for the treatment of acute pain, efficacy needs to
be demonstrated independently in models of botatic and visceral pain, or in models of somatic
pain and mixed somatic/visceral pain”. In the of HTX-011 the studied models represent moderate
% 301, 208; Total knee arthroplasty study 209) and
mixed somatic/visceral mild to moderate pain (Herniorrhaphy study 302, 202 and supportive study in
augmentation mammoplasty). There wa$ ngydata provided on the analgaesic effect of HTX-011 in
visceral moderate to severe pain modelSyor mixed somatic/visceral moderate to severe pain models,
which represents major abdomina cic or vascular surgeries. The applicant’s argument to replace
missing pain models with the m sm of action of the fixed combination is not endorsed as
justification is only based on

to severe somatic pain model (Bunionectomy s

While evidence of efficacy e extrapolated to less severe pain categories within the same model, in
this case, the applicapt diﬁt provide evidence of efficacy in moderate to severe somatic/visceral pain
models or visceral m te to severe pain models. Although the applicant stated during the evaluation
that HTX 011 is int to treat somatic postoperative soft tissue and bony pain, not visceral pain, the
proposed indiga@zas not limited to surgeries representing only somatic pain. The applicant also
accepted the iI6n of the mention “for up to 72 hours” from the therapeutic indication and proposed
the additi &adjective “somatic” to the indication wording. The final indication was agreed to be:
Zynrelef&cated for treatment of somatic postoperative pain from small- to medium-sized surgical
wounds,i ults (see section 5.1).

Un ties remain on the clinical significance of the effect in tested surgeries because the primary

oint of phase 3 studies is only partially endorsed in line with the scientific advice and the minimum
difference that would be considered as clinically significant when comparing AUC of pain intensity scores
has not been justified. It should be moreover considered that intrinsic factors with incidence on pain
management should be considered across different types of surgery.

It is estimated that phase 3 confirmatory results, including comparison of mean AUC0-72 of pain intensity
scores between Zynrelef and bupivacaine HCI as a primary or first key secondary endpoint, will be
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necessary to include total knee arthroplasty as a therapeutic indication of Zynrelef. Indeed, in TKA study,
the primary and key secondary endpoint only considered a comparison against placebo. Augmentation
mammoplasty study (211) was an exploratory study where reduction in mean AUC of the NRS-A score
through 24 hours (NRS-A0-24; primary endpoint) was showed but does not provide sufficient results to
assess the B/R in this surgery.

The proposed posology was also questioned regarding a broad indication in postoperati . The
current proposed Zynrelef’'s administration is limited to a 14 mL volume corresponding tosth aximum
total dose (about 400 mg / 12 mg). It is not known if this volume will be sufficient to’@e affected
tissues within others surgical sites that could result in pain generation. Converselwa case of mini-
invasive surgery with very small incision, the use of a small volume of Zynrelef i@ wound might be
inefficient: Zynrelef is provided in a single concentration solution of 29.25 mg, Ql ivacaine and 0.88
mg of meloxicam per mL. During bunionectomy study (301), the use of thﬁ ed volume of 2.1 mL
was associated with difficulty in suturing some patients with leaks of prod;b
already at risk of impaired wound healing and dehiscence. The physica nce of a viscous solution
(Zynrelef) in the wound has been associated with a slight increase of thi in the study. It could then
be questioned how to assess these specific surgery type risks that @y exist in other surgeries.

reover, this surgery is

It is endorsed that surgeons routinely determine the dosing reql.@ents for different surgical wounds,
based on the maximum allowable dose and that it be impossible to provide dosing
recommendations for each procedure. Still, from the CHM n, there is some difference between
a local injection of bupivacaine and an instillation o relef. Indeed, when Zynrelef has been
administered and surgical wound has been closed, th% 0 adapting possibility whereas it is possible
to inject a second dose of bupivacaine while not exceedihg the maximum recommended dose.

As a consequence, it was estimated that Zynrelef @nmended posology has to be more strictly defined
in the SmPC, for efficacy as well as for safety reasons. The applicant was asked to define a range of
volume with a reasonable presumption of gfficacy/safety (X to Y mL). The applicant justified that a range
of doses cannot be determined based on ta from clinical studies. Instructions regarding the use of
adequate amount is proposed by the t associated with a warning to avoid excess use that could
be deleterious for the site closureEbn ot entirely satisfactory, the applicant’s proposal is considered

acceptable.

considerations

Fixed dose combin@e

The CHMP considere at based on general methodological principles, in order to establish the efficacy
and safety of each C?ﬁ ent of the fixed dose combination, an appropriate phase III design would have
been a randomi ee-arm study of bupivacaine + meloxicam versus bupivacaine and versus

meloxicam. He er, despite the fact that such study has not been submitted by the applicant, the

efficacy of bupivaeaine in the combination can be considered established on the basis of the overall
¢

well as known efficacy profile of this active substance. Concerning meloxicam, although
inical trials investigating its activity in the combination in the claimed indication are lacking,
e of the contribution to efficacy can be considered sufficiently established based on biological
acological rationale, as well as relevant non-clinical and clinical data, most notably from Phase
dies. These studies utilised investigational, prolonged-release bupivacaine-only and meloxicam-only
comparator formulations prepared in the same polymer as Zynrelef to assess the contribution of each
active ingredient to the combination product. The efficacy of Zynrelef was superior to that of prolonged-
release bupivacaine alone, at the same bupivacaine dose, in both study 202 and study 208.
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2.5.4. Conclusions on the clinical efficacy

Studied models in Zynrelef's development programme represent moderate to severe somatic pain model
(Bunionectomy study 301, 208; Total knee arthroplasty study 209) and mixed somatic/visceral mild to
moderate pain (Herniorrhaphy study 302, 202 and supportive study in Augmentation mam lasty).
There is no provided data on the analgesic effect of HTX-011 in visceral moderate to severe pa dels
or mixed somatic/visceral moderate to severe pain models, which represents major abdom@t oracic
or vascular surgeries. The applicant’s argument to replace missing pain models with th anism of

2 4
action of the fixed combination is not endorsed as justification is only based on an as@ n.

Considering the efficacy of the new product in treatment of acute pain, the Gui on the Clinical
Development of Medicinal Products Intended for the Treatment of Pain states e efficacy profile
of a new product should normally be established in separate studies for. somatic and visceral
nociceptive pain” and “to justify a general indication for the treatment of {ﬁain, efficacy needs to
be demonstrated independently in models of both somatic and visceral or in models of somatic

pain and mixed somatic/visceral pain”. Therefore, based on the clini icacy data provided by the
applicant, a broad indication is not justified. g

It also remains uncertainties on the clinical significance of the@ in tested surgeries because the
primary endpoint of phase 3 studies is only partially endorse e with the scientific advice and the
minimum difference that would be considered as clinical gicant when comparing AUC of pain
intensity scores has not been justified. It should be moreover considered that intrinsic factors with
incidence on pain management should be considere different types of surgery.

More precisely, in studies 301 and 302, it could not be extluded that the effect size on pain (AUC of NRS
scores) and decreased opioid consumption on the all interval (0-72 hours) may be mainly driven by
the effects size on the first day post-dose (OQours). However, it is estimated that Zynrelef has a
clinically significant effect on reduction of pain Seores during at least the first 24 hours post-dose and
the applicant successfully justified an opieid, sparing effect associated with a decrease in ORAE in
bunionectomy and herniorrhaphy. The opioid sparing effect of Zynrelef in these two surgical models is

considered as modest but clinically significant
Nevertheless, further evidence obcacy for other tested models are lacking and cannot be also

extrapolated. @
2.6. Clinical safetyQ

The safety data inc)ﬁ in the analysis are from 8 studies that evaluated the intended commercial
formulation: one RBhaSe/1, three Phase 2a, two Phase 2b and two Phase 3.

In the Phase’ ies, HTX-011 was evaluated at dose levels of 60 mg/1.8 mg or 300 mg/9 mg
administegedtby Jnstillation into the surgical site. The focus of the integrated analysis of safety is on the
pooled d xm two Phase 3 studies (in bunionectomy or herniorrhaphy) and two Phase 2b studies (in
TKA or oplasty), which only evaluated HTX-011, the intended commercial formulation. Because
thein d administration technique for HTX-011 is instillation, only data for HTX-011 administered by
i jon are included in the pooled dataset.

Additional supportive safety data are from one Phase 1 study (in healthy volunteers) and three Phase 2a
studies (in herniorrhaphy, mini- or complete abdominoplasty, or bunionectomy).

These were not pooled with those from the Phase 3 and Phase 2b studies because of the following
reasons:

e They were exploratory formulation-, dose-, and administration technique-finding studies;
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e Safety assessment measures and timepoints were different from those in Phase 3 and Phase 2b
studies;

e Small numbers of subjects were administered HTX-011 by instillation and at dose levels common

to the Phase 3 and Phase 2b studies
Overall, studies were conducted in 5 unique surgical procedures (2 different bony models and Qﬁrent
soft tissue models) with different anatomic spaces, vascularities, and levels of pain in diviefsg patient
populations, across various populations receiving, for the large majority of the, pain med n (opioids
and non-opioids “on demand” with specific dose regimen for each subject) and with 4 *e ent doses of
HTX-011 (ranging from 60mg/1.8mg (bupivacaine meloxicam) to 400mg/12mg sidering these
specificities, the proposed pooling approach is too limited and does not allow t s precisely HTX-
011 safety profile. For safety concerns requiring a specific attention (i.e. local ffeatment adverse events
(TEAEs), LAST-related TEAEs), safety data detailed in each individual$ study report will be

presented.

Patient exposure {

Exposure in Phase 2b and Phase 3 Studies @

The patient exposure in pooled clinical trials in Phase 2b an %es is summarised in the Table below.

Table 45: Treatment groups in pooled analysis gf @ty of HTX-011.

Treatment Dose Level N Stﬁy (Surgical Procedure)
HTX-011 via 60 mg/1.8 mg 157 3@1nionectomy)
instillation 200 mg/6 mg 20 200 (TKA)
300 mg/9 mg 1( | 302 (herniorrhaphy)
400 mg/12 mg @4lv 209 (TKA), 211 (bilateral augmentation mammoplasty)?
Total number of subj vsadmim'stered HTX-011: 504
Bupivacaine HCl via | 50 mg 154 301 (bunionectomy)
injection 75 mg 9 173 | 302 (herniorrhaphy)
125 mg* 65 209 (TKA)
Ton I;er of subjects administered bupivacaine HCI: 392
Saline placebo via W applicable 247 209 (TKA), 301 (bunionectomy), and 302 (herniorrhaphy)
:z;‘:icl:ziaotlilon or ’ bt;l number of subjects administered saline placebo: 247
Abbreviations: TKAtotaPknee arthroplasty.
Note: HTX-01 1 erred to as HTX-011-56) is the intended commercial formulation and was the only formulation evaluated

in the Phase and ase 2b studies.

*In Stud -011 was administered via instillation into the intended space for each implant, 200 mg/6 mg per side for a
total d(b 0 me/12 me.
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Exposure in Phase 1 and Phase 2a Studies

In the Phase 1 study, only the intended commercial formulation was evaluated. In Phase 2a studies,
earlier formulations and/or formulations containing only bupivacaine and meloxicam were also evaluated.
The results for these formulations and saline placebo used as a comparator for these formulations are
not included in the analysis of safety of HTX-011.

Maximum HTX-011 dose exposure ’\%

A large number of subjects have been exposed to the proposed maximum reco ﬂed dose of 400
mg/12 mg: a total of 364 subjects undergoing various surgical procedures recei e 400 mg/12 mg
dose in clinical studies, including 202 subjects who received this dose vi stitlation only and 90
additional subjects who received this dose via a combination of instiIIation§jection.

Demographic and disease characteristics a

e Phase 3 and Phase 2b Studies é

In Phase 3 and 2b studies, the demographics and baseline c@eristics were generally well balanced
for saline placebo, total bupivacaine HCI, and total HTX-O@(\p roximately half of the subjects were
males (ranging from 47.2% to 54.3%) and half females@ ing from 45.7% to 52.8%). The mean age
of the subjects ranged from 50.0 to 51.3 years. The p ion of subjects 265 years old was higher for
total HTX-011 (19.0%) than for saline placebo (14.5%) and total bupivacaine HCI (12.8%). The race of
the majority of the subjects was White. 6

e Phase 1 and Phase 2a Studies Q
The demographic and baseline characte }lwere generally similar between HTX-011, bupivacaine HCI
and placebo groups in each study. % differences between the pooled characteristics for HTX-011
d

groups and specific surgery could b

- in study 211, the mean ag\g low (32 years old) compared to mean age in all HTX-011 groups
(32 vs. 46.9 years old) ag as BMI (24 vs. 27.65 kg/m2);

- in 209 and 208 (HTX- 0mg/3.6mg arm) the mean BMI is higher compared to mean BMI in all
HTX-011 groups (res Q/ely >31 and >30 kg/m? (obesity));

- in study 208 (HT)&l 60mg/1.8mg arm) the mean BMI of HTX-011 group is lower than bupivacaine
and placebo gr respectively 27.6 vs 31.75 and 30.26 kg/m3);

- in the HT)‘(-(@roups, in study 203 female and in study 202 male were predominantly enrolled

(99%).
O
Adver% ents
o)

f adverse events
%’ and Phase 2b Studies
In Phase 3 and 2b studies, the incidences of any TEAE were similar for total HTX-011, pooled saline
placebo, and total bupivacaine HCI, and ranged from 81.4% to 84.1%. The majority of TEAEs were mild
or moderate in severity. The incidence of severe TEAEs was low and similar for total HTX-011, pooled

saline placebo, and total bupivacaine HCl and ranged from 2.4% to 3.2%. The incidence of severe TEAEs
did not increase with increasing doses of HTX-011. The incidence of SAEs was low and similar for total
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HTX-011, pooled saline placebo, and total bupivacaine HCI, and ranged from 1.8% to 2.2%. The
incidence was slightly higher for HTX-011 400 mg/12 mg (3.7%) and bupivacaine HCl 125 mg (4.6%)
compared with pooled saline placebo (2.0%) and other dose levels of HTX-011 or bupivacaine HCI

(ranging from 0% to 1.9%).

Phase 1 and Phase 2a Studies @

In study 202, for HTX-011 (all doses and administration techniques pooled), the incidt @f any TEAE
was 73.3% (96 of 131 subjects). Incidences were 65.9% (56 of 85 subjects) for eh placebo and
65.5% (21 of 32 subjects) for bupivacaine HCI 75 mg. The incidence of TEAEs @wot increase with
increasing doses of HTX-011. The majority of TEAEs were mild or moderate i ity. The incidence of
SAEs was lower for HTX-011 (all doses and administration techniques po% ompared with saline
placebo or bupivacaine HCI 75 mg. There were no TEAEs that led to withdr rom the study. Among
subjects administered HTX-011 300 mg/9 mg, 50.0% (8 of 16 subje perienced a study drug-
related TEAE. Incidences of study drug-related TEAEs for saline placebo upivacaine HCIl 75 mg were
28.2% (24 of 85 subjects) and 28.1% (9 of 32 subjects), respectivgly.

In Study 203 (complete abdominoplasty), HTX-011 was admi@red as follows: 300 mg/9 mg by
combination; or 400 mg/12 mg by instillation or combinatior% results presented in this section for
HTX-011 400 mg/12 mg are pooled across administratio ques. Incidences of any TEAE were
similar for HTX-011 (all doses and administration techni ooled) (89.6%; 69 of 77 subjects), saline
placebo (87.5%; 28 of 32 subjects), and bupivacain 0 mg (88.2%; 15 of 17 subjects). It did not
increase with increasing doses of HTX-011. The ma% of TEAEs were mild or moderate in severity.
Two subjects experienced an SAE: 1 of 17 (5.9°Q:Iministered bupivacaine HCI 100 mg and 1 of 35
(2.9%) administered HTX-011 300 mg/9 mg. 'Iq ere no TEAEs that led to withdrawal from the study.
Il

In Study 208, HTX-011 was administered,as follows: 30 mg/0.9 mg by injection using a Mayo block; 60
mg/1.8 mg by injection, injection using &WO block, or instillation with a Luer lock applicator; 120
mg/3.6 mg by injection, injection usi Mayo block, instillation, or instillation with a Luer lock
applicator; or 200 mg/6 mg by injecti injection using a Mayo block. The results presented are pooled
across administration techniques fi ch dose level (except for HTX-011 30 mg/0.9 mg). The incidence
of any TEAE for HTX-011 (all d(@o d administration techniques pooled) (72.4%; 126 of 174 subjects)
was similar to that for salimﬂ‘ 0 (73.1%; 76 of 104 subjects) and lower than that for bupivacaine
HCl 50 mg (80.0%; 20 of bjects). Incidences of TEAEs did not increase with increasing doses of
HTX-011. The majority o AEs were mild or moderate in severity. One of 30 (3.3%) subjects
administered HTX-OlMO mg/6 mg experienced an SAE. One of 104 (1.0%) subjects administered
saline placebo expe@ed a TEAE that led to withdrawal from the study.

The incidenceonﬁEAE was lower for HTX-011 60 mg/1.8 mg (63.5%; 33 of 52 subjects) compared
with saline pIQeJ (73.1%; 76 of 104 subjects) and bupivacaine HCI 50 mg (80.0%; 20 of 25 subjects).
Similarly. fl& dence of study drug-related TEAEs was also lower for HTX-011 60 mg/1.8 mg (19.2%;
10 of 52 jects) compared with saline placebo (24.0%; 25 of 104 subjects) and bupivacaine HCI 50
mg ( , 7 of 25 subjects).

y 102 in healthy volunteers, subjects were administered HTX-011 400 mg/12 mg SC divided into
1 tal injections. All subjects experienced at least 1 TEAE and at least 1 study drug-related TEAE. All
TEAEs were mild or moderate in severity. There were no SAEs.

In a general way, the incidence and severity of TEAEs and the incidence of SAEs reported across placebo,
bupivacaine HCIl and HTX-011 groups is quite similar, except for local TEAEs. In study 301, the incidence
of local inflammatory TEAEs is higher was HTX-011 60mg/1.8mg than placebo and 50mg bupivacaine
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HCI groups (respectively 28.7%, 19.8% and 22.1%). The incidence of local TEAEs seems not increase
with increasing doses of HTX-011.

Most common adverse events

Overview of most reported adverse events Phase 3 and Phase 2b Studies

The TEAEs by PT with an incidence of >5% for pooled saline placebo or any dose level of 011 or
bupivacaine HCI in the Phase 3 and Phase 2b studies are presented in Table 41 and Tabl

For HTX-011 200 mg/6 mg, the number of subjects was small, which limits mterpret@ the results

for this dose.

Table 46: Incidence of the Most Common TEAEs by Preferred Term in Q 3 and Phase 2b
Studies

Salin Bupivacaine HCl

2
Preferred Term |  Placebo £ mgz 75 mg 128 mg Total 60 mg/1.8 mg 400 mg12 mg Tatal
(%) N=MT) | N=18) | ®W=17 (N = 65) N=192) N=157) (N =164) N =504)
Any TEAE 201 (31.4%) | 131 (85.1%) | 127(73.4%) | 61(93.8%) | 319(Bl.4%) | 131 (83.4%) 95.0%) | 119(73.0%) | 155(94.5%) | 425 (84.1%)
Nausea 103 @17 | T0455%) | 3Tt | 3423 | 141060 | S9GTEw W, 0%) | 30(18.4%) | 96(38.35%) | 199 (3935%)
Constipation 36(146%) | 18(1L7%) | 410370 | 21323%) | s0o4% 97, NS00 W(172%) | 42(256%) | $7(17.3%)
Dizziness 40178%) | 360234%) | 4204.3%) | 110169%) | 82279 | 340178 5 (25.0%) 24 (14.7%) 23 (14.0%) | 86017.1%)
Vomiting 37150%) | 3314 | 126 | 176 | e20158%) | 23 Gekgta }? (35.0%) 7(43%) 45 20.3%) | s3069%)
Headache 22(89%) | 20(13.0%) | 24039 | s7e | wxss | 2Mgot 3 (15.0%) 21 (12.9%) 13079%) | 9L
Tachycardia 13 (5.3%) 0 1(23%) 6(9.2%) 10 (2.6%) me?:.g 1(20.0%) 4(2.5%) 2(146%) | 33 (65%)
Bradveardia 12(48%) | 12(78%) | 16(9.2%) 1(1.5%) 29 (7.4%) N 7 .6%) 0 15 (9.2%) 3 (18%) 30 (6.0%)
Pyrexia 8 (3.2%) 1 (0.6%) 3(L7%) | 100154%) | 14(3.6%) 2(L3%) 1(5.0%) 5(3.1%) 2(134%) | 30(6.0%)
I“;"’m site 14(57%) | 220143%) 0 0 n 27(17.2%) 0 0 ] 27 (5.4%)
Hypotension 8 (3.2%) 7 (4.5%) 7 (4.0%) 1(1.5%) @%} 7 (4.5%) 0 7(4.3%) 11 (6.7%) 25 (5.0%)
Hiypertension 15(61%) | 1(0.6%) 2002%) | 11068%) | 1PE6 0 2 (10.0%) 2(1.2%) 19(11.6%) | 23 (4.6%)

_“3 on = 1145%) | 18(1L7%) | 4(3%) { P 126 | 2002070 0 0 3 (18%) 23 (4.6%)
Pruritus 7 (2.8%) 1 (0.6%) 3(1.7%) Razf | 93 8 (5.1%) 2 (10.0%) 0 12 (7.3%) 22 (4.4%)
Drysgeusia 0Ee | 669% | 21028 Ny 27 (6.9%) 4(2.5%) 0 15 (9.2%) 2(1.2%) 21 (4.2%)

-

Post procedural " " 4 g " "
o 13(5.3%) | 18(1L7%) 0 0 18 (4.6%) 19 (12.1%) 0 0 ] 19 (3.5%)
Muscle . o . . . . .
ey 9 (3.6%) B (5.2%) 5 0 14 (3.6%) 9 (5.7%) 0 & (3.7%) 1 (0.6%) 16 (3.2%)
g:l?;'a“*hﬂ 11 (4.5%) 2% \§ £%) 2 (3.1%) 11 (2.8%) 4(25%) 2 (10.0%) 2(1.2%) 8 (4.9%) 16 (3.2%)
Hyperhidrosis 4(1.6%) 0 2 (0.5%) 3 (L9%) 1(20.0%) 0 7 (4.3%) 14 (2.8%)
Leukocytosis 2 (0.8%) 2(3.1%) 5(1.3%) 1(0.6%) 1 (5.0%) 0 11 (6.7%) 13 (2.6%)

’D
é}(\

&>
2,
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Muscle spasms | 11(45%) | 1(0.6%) 1(0.6%) 5 (7.7%) 7(L8%) 0 3 (15.0%) 0 10 (6.1%) 13 (2.6%)
f]'f;l“ mﬂdc"“ 1(0.4%) 0 1(0.6%) 0 1(0.3%) 0 0 13 (8.0%) 0 13 (2.6%)
Hypokalaemia 7 (2.8%) 0 1(06%) | 7(10.8%) 8 (2.0%) 1(0.6%) 2(10.0%) 9 (5.5%) 12 (24%)
Impaired healing | 1 (0.4%) 6(3.9%) 0 0 6 (1.5%) 10 (6.4%) 0 0 0 10 (2.0%)
Et?:: h?‘::“ 3 (1.2%) 1(0.6%) 1(0.6%) 3 (4.6%) 5(13%) 0 0 0 10 (6.1%) (2.0%)
Utinary refention | § (3.2%) 0 3(1.7%) 2(3.1%) 5(1.3%) 0 0 1 (0.6%} 9 (5.5%) 2 0%)
Sinus anhythmia | 6 (2.4%) 10 (65%) | 3(1.7%) 0 13 (33%) 6 (3.8%) 0 3 (1.8%) o 9 (L.8%)
Tremor 11(45%) | 2(L3%) 12 (6.9%) 1(1.5%) 15 (3.8%) 0 0 7 (4.3%) 2 i 9 (L.8%)
Tinnitus 7 (2.8%) 8 (5.2%) 6(3.5%) 1(1.5%) 15 (3.8%) 2(1.3%) 0 3 (1.8%) 34! 7(14%)
Anzemia o : 1o »

o - 7(2.8%) 0 0 2(3.1%) 2 (0.5%) 0 4(20.0%) 0 N 1.2%) 6(1.2%)
E:f.‘em] ) 3 (1.2%) 0 0 2(3.1%) 2 (0.5%) 2(L3%) 2(10.0%) 0 ) 1(0.6%) 5 (L0%)
Dry mouth 1(0.4%) 0 1(0.6%) 2(3.1%) 3 (0.8%) 0 3 (15.0%) - 0 3 (0.6%)
Hyponatraemia | 3 (1.2%) 0 0 4(6.2%) 4(L.0%) 0 1(5.0%) & 1(0.6%) 2 (0.4%)
Pain 2 (0.5%) 0 0 0 o 0 2(100%) 4 ?n o 2 (0.4%)

Abbreviation: TEAE, treatment-emerzent adverse event.
Motes: the TEAF: with an incidence of =5% for saline placebo or any dose level of bupivacame HCL or HTH-011 are pres
for Regulatory Activities (MedDEA), Version 19.1. For each Prefarred Term (PT), subjects are meluded only once, even 1f
are presented m descending order of frequency in the total HTZ-011 group.
Bupivacaine HC 30 mg and HTX-011 60 mg'l 8 mg were used in Smdy 301 (bumonectomy).
Bupivacaine HCL 75 mg and HTZ-011 300 me'9 mg were used in Study 302 (hermierrhaphy

-
Bupivacaine HCL 125 mg and HTX-011 200 mz/6 me and 400 mz/12 mz were used m Study 209 (total knee sty
HTH-011 400 mz/12 mg was used n Study 211 {mammeplasty). In Study 211, 200 me'6 mg of HTH-011 t info each incison.
Source: Module 5, Section 5.3.5.3, IS5 Table 2.2.8. Q

Table 47: Incidence of the most common TEAEQ\ dies 209 and 211.

s were coded nsmg the Madical Dictionary
tenced nmltiple events in that PT. TEAEs

Study 209, Cal Study 211
Bupivacaine HTX-011 Saline Placebo via
Preferved Term Saline Placebo 125 400 mg/12 mg Nerve Block HTX-011
n (%) (N=53) N N=114) (N=41) 400 mg/12 mg
Any TEAE 50 (94.3%) Pl (92.7%) 107 (93 8%) 36 (87.8%) 48 (96.0%)
Nausea 25 (47.2%) & 59%) 59 (51.7%) 26 (63.4%) 37 (74.0%)
Constipation 12 (22.6%) \Vn‘ %) 35 (30.7%) 8 (19.5%) 7(14.0%)
Vonuting 10 (18.9%) J 15 (27.3%) 29 (25.4%) 16 (39.0%) 19 (38.0%)
Tachycardia 11 (20.8%) 6 (10.9%) 18 (15.8%) 2(4.9%) 6(12.0%)
Hypertension 8(15.1% 7(12.7%) 19 (16.7%) 0 0
Leukocytosis )G 1(1.8%) 10 (8.8%) 0 1(2.0%)
Pyrexia 2 %) 8 (14.5%) 16 (14.0%) 0 6(12.0%)
Abbreviation: TEAE, treatment-emergent a vent

Notes: TEAEs were coded using the Medica

y for Regulatory Activities (MedDRA), Version 19.1. For each Preferred Term (PT), subjects are included only once, even

if they expenienced multiple eventgn that
Source: Module 5, Secion 5.3.5 I_NOC SR. Table 39, Table 14.3.1.3.2; Smady 211 CSR. Table 22, Table 14.3.1.3

“

Overview of nf ported adverse events Phase 2a and Phase 1 studies

In Study TEAEs with an incidence of >10% (more than 8 subjects) for HTX-011 400 mg/12 mg
were na ﬁ 27.7%; 23 of 83 subjects), constipation (24.1%; 20 of 83 subjects), and headache
(20 59 f 82 subjects). These were also the most common TEAEs for saline placebo and bupivacaine

. Their incidence did not increase with increasing doses of HTX-011. For HTX-011 300 mg/9
st|pat|on was the most common TEAE with the incidence of 37.5% (6 of 16 subjects). Nausea
andWheadache were observed in 1 of 16 subjects (6.3%) administered HTX-011 300 mg/9 mg.

In Study 203 (complete abdominoplasty), the TEAEs observed in =25 subjects for HTX-011 400 mg/12
mg were nausea (61.9%; 26 of 42 subjects), constipation (28.6%; 12 of 42 subject), headache (19.0%;
8 of 42 subjects), pruritus (14.3%; 6 of 42 subjects), and tachycardia (11.9%; 5 of 42 subjects). Of
these TEAEs, for saline placebo and bupivacaine HCI 100 mg, nausea, constipation, headache, pruritus,
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and tachycardia (bupivacaine HCI 100 mg only) were among the most common TEAEs. There was no
apparent dose-response in incidences of these TEAEs. Incidences of headache and pruritus were lower
HTX-011 400 mg/12 mg compared with those for saline placebo. For bupivacaine HCI 100 mg, the
incidence of nausea was higher than those for HTX-011 400 mg/12 mg and incidences of tachycardia

and pruritus were similar to those for HTX-011 400 mg/12 mg. Q

In Study 208, the TEAEs observed in =5 subjects for HTX-011 60 mg/1.8 mg were nausea Yo; 16
of 52 subjects), vomiting (15.4%; 8 of 52 subjects), and headache (9.6%; 5 of 52 subjec se were
also common TEAEs for saline placebo and bupivacaine HCI 50 mg with incidences h|gﬁ n those for
HTX-011 60 mg/1.8 mg. With the exception of headache, the incidence of these TEA not increase
with increasing doses of HTX-011. O

In Study 102 in healthy volunteers, the most frequent TEAEs (with an inci
subjects) following SC administration of HTX-011 400 mg/12 mg were inje ite bruising (80.0%; 8
of 10 subjects), injection site pain (60.0%; 6 of 10 subjects), injection sitejwarmth (50.0%; 5 of 10
subjects), injection site erythema (40.0%; 4 of 10 subjects), injecti@e nodule (40.0%; 4 of 10
subjects), and injection site swelling (30.0%; 3 of 10 subjects). The’sQ;I'E s were attributed to SC route

c& 230%; 3 or more

of administration of HTX-011; HTX-011 in this study was administe by 16 SC injections.

TEAEs onset seems to be specific to each dose and surgery. I se 3 and 2b studies, the most TEAEs
reported in HTX-011 groups (more than 5% of all subjects seceiving HTX-011) and with an slightly higher
incidence than placebo are: constipation (17.3% in H 1 vs. 14.6% in placebo group), vomiting
(16.9% vs. 15%), headache (11.7% vs. 8.9%), t rdia (6.5% vs. 5.3%), bradycardia (6.0%
vs.4.9%). This trend was also identified in Phase 2 studies, and subject local TEAEs were mostly reported
in Phase 1 study in subject receiving HTX-011 in @

In general, no dose-dependent incidence in TEAEs onset was i@' d across the phase 3 and 2 studies,

utaneous.

Opioid-Related Adverse Events (ORAEsS)

For Phase 3, Phase 2b and Phase 2a g‘é ORAEs were pre-specified by the Sponsor as TEAEs that

coded to any of the following P% rdless of whether subjects took opioid medication: Nausea;

Vomiting,; Pruritus; Pruritus ge ed (only for phase 3 and 2b studies); Respiratory depression;

Urinary retention; Constip e{ d Somnolence. Of note, in Study 209 in TKA and Study 211 in
u

mammoplasty, only opioid r e medication was available.

In general, subJects receiv HTX-011 in Phase 3 studies experienced less OREAs than placebo groups
and bupivacaine HC ups. This is consistent with the proportion of opioids-free subjects in these 2
studies (28.7% in 3 dy and 51.5% in 302 study). “Nausea”, “vomiting” and “constipation” are less
or similarly repo these studies in HTX groups than placebo and bupivacaine HCI groups.

Local An 'c Systemic Toxicity (LAST)

e P LAST-related TEAEs

e 3 Studies 301 and 302 and Phase 2b Studies 209 and 211, symptoms that may be attributed

ST were reviewed by searching the clinical database for PTs prespecified by the Sponsor based on

the published literature (Vasques 2015). These selected PTs are: “Arrhythmia”; “Bradycardia”; “Cardiac

arrest”; “Dizziness”; “Dysgeusia”; “Hypotension”; “Muscle twitching”; “Paraesthesia”; “Paraesthesia
oral”; “Respiratory arrest”; “Seizure”; “Tinnitus”; “Tremor”; “Vision blurred”; “Visual impairment”.

In studies 301 and 302, dizziness, bradycardia, hypotension, dysguesia, muscle twitching, were reported
as more frequent in HTX-011 groups compared to the placebo group, but with a similar frequency than
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the bupivacaine HCI control groups. The frequency of most of potential LAST-related TEAEs is, in most
of cases, similar or higher in the HTX-011 low dose group (60mg/1.8mg) compared to the HTX-011 high
dose groups (300mg/9mg and 400mg/12mg). Compared to the respective incidence of LAST-related AEs
in the placebo groups for each study, no specific trend to an over-represented of these AEs with the

60mg/1.8mg HTX-011 dose is identified. @
Taken individually, some of LAST-AEs are identified more frequently in HTX-011 groups m acebo
and with a similar or higher frequency than bupivacaine groups (namely “hypotension” /" ycardia”
and “tinnitus” in study 209 cohort 2; “hypotension” in study 211; “dizziness"\%adycardia”,
“hypotension” in study 301; “bradycardia”, “dysgeusia”, “paresthesia”/"paresth@&sia “oral”, “sinus
arrhythmia”, “vision blurred”, in study 302). As mentioned by Vasques, MD et alg 5), “confusion,
dizziness, tinnitus, dysgeusia, hallucinations, slurred speech, gait problems,% itching, extremity
paresthesia, intention tremor, hypotonia, and facial sensorimotor and eye ement abnormalities [are
minor central nervous system (CNS) abnormalities] and defined as prodroﬁ nifestations of toxicity
when they occurred either alone or before major signs of toxicity”. The a dentified these prodromal
signs as the most frequent CNS manifestations of LAST. Similarly, %identified hypotension and
bradycardia as the most frequent signs of cardiovascular toxicity.

In 209 study, the potential LAST-related TEAEs identified in coh@and cohort 2 were consistent with
those identified in bupivacaine HCI 125mg and placeb oups (2 dizziness on each HTX-

011 120mg/3.6mg and 60mg/1.8mg (by instillation) grou?
In the study 211, hypotension in the HTX-011 400m g via instillation is reported with a high

incidence compared to the placebo and bupivacaine H g groups (12% for HTX-011 group, vs. 2.4%
for placebo and HCI groups). The applicant consid the AEs of hypotension retrieved in study 211 as
non-LAST-related AEs because the bupivacaine @a concentrations for these 6 subjects prior to the
onset of the hypotension TEAE ranged from 1)é&632 ng/mL. Regarding the choice of the applicant to
use the threshold plasma concentration o pivacaine of 2,000 ng/mL as unique criteria to characterize
an AE as LAST or not, this approach is, ionable. Indeed, regarding this threshold, G.T. Tucker?2
(1986) specifies that “although these aCBQ are useful guidelines, they refer to the mythical "average
subject" and must be interpretedyim\the®light of a number of considerations (such as, total vs. free
Concentrations; ionized vs. un—io@)". Hasselstrom, M.D. et al.3 (1984) reported a relevant case of
patient experienced convulsicg erious LAST manifestation) for which the measured plasma
concentration of bupivacaine{ onsidered to be nontoxic (1,100ng/mL).

In Phase 2a Studies 202 QO& the incidence of potential LAST-related TEAEs did not depend on the
dose of HTX-011. PI a coReentrations of bupivacaine were not predictable of potential LAST-related
TEAEs. The time of f potential LAST-related TEAEs did not correlate with maximal concentrations
of bupivacaine. 96

In study 20’ \Dizziness” and “hypotension” were more reported in HTX-011 300mg/9mg and
gégyo

400mg/12m ups than in HTX-011 200/6émg. "“Muscle twitching” is more reported in HTX-
011 200 g and HTX-011 400mg/12mg than in placebo group (respectively 3.1% and 3.6% vs.
0%) bel o possible symptom of bupivacaine-related CNS toxicity as mentioned in the current
bu iv@e HCl SmPC. In 203 study, 5 subjects reported TEAEs potentially suggestive of LAST in the

1 400mg/12mg group by instillation: 2 subjects experienced “dizziness”, one subject

1 Vasques F, Behr AU, Weinberg G, Ori C,Di Gregorio G. A Review of Local Anesthetic Systemic Toxicity Cases Since
Publication of the American Society of Regional Anesthesia Recommendations: To Whom It May Concern. Regional
Anesthesia and Pain Medicine 2015, 40(6): 698-705.

2 Tucker GT. Pharmacokinetics of local anaesthetics. Br J Anaesth 1986; 58(7): 717-731.

3 Hasselstrom LJ, Mogensen T. Toxic reaction of bupivacaine at low plasma concentration. Anesthesiology.
1984,61:99-100.
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“bradycardia”, one subject “paresthesia” and one subject “tinnitus” (which belong to possible symptom
of bupivacaine-related CNS toxicity).

e Local Anesthetic Systemic Toxicity Assessment Questionnaire b

In Studies 301 and 302, a LAST assessment questionnaire was included to standardize the@ssment
process for identifying subjects who may experience signs or symptoms of LAS]. jects were
monitored for neurological and cardiac signs and symptoms potentially associated LAST (e.g.,
metallic/strange taste, perioral tingling, ringing in ears, visual disturbance, tremo, scle twitching,
dizziness/lightheadedness, convulsion/seizure, bradycardia, arrhythmia, hypot , cardiac arrest,
respiratory arrest). Subjects were assessed with this questionnaire to identify ly¥stages of toxicity to
determine whether treatment of potential LAST-related signs or symptom Id be initiated (Table
48). Signs or symptoms that might be attributed to LAST were to be regorded as AEs and additional
safety assessments were to be performed (vital sign measurements, @ad ECG, and blood sample
collection to measure bupivacaine plasma concentrations). If symptoms®were present at a timepoint
when 1 of these assessments was not scheduled, an unscheduled a%ssment was performed.

Table 48: Summary of LAST assessment questionnai@szits from studies 301 and 302

PN
Saline Placebo wu\hﬂnm HCI HTX-011

Timepoint Subgroup N n (%) _N n (%) N n (%)
P Female 90 27 (30.0%) 1 58 (41.7%) 150 54 (36.0%)
Male 93 32 {34.4@*(\ 88 83 (44.1%) 169 55 (32.5%)
30 fulki Female 83 12(14.5%) % 133 19 (14.3%) 143 13 {9.1%)
minutes Male 87 10 QQ?@) 170 23 (13.5%) 159 18 (11.3%)
= Female 86 mlozgen | 138 13 (9.4%) 148 19 (12.8%)
our Male 93 0%%) 187 37 (19.8%) 168 27 (16.1%)
2 hours Female 90 (11.1%) 138 % (5.8%) 148 13 (8.8%)
i Male 92 4 (15.2%) 188 39 (20.7%) 169 28 (16.6%)
Female / 8 (8.9%) 137 11 (8.0%) 149 18 (12.1%)
4 hours Male & 8 (8.6%) 187 27 (14.4%) 169 | 25(14.8%)
18 Female 7 13 (14.9%) 138 19 (13.8%) 148 18 (12.2%)
oS Male 93 6 (6.5%) 188 24 (12.8%) 168 14 (8.3%)
S F }\ " 89 £ (9.0%) 139 21 (15.1%) 150 | 17(11.3%)
i M 92 8 (8.7%) 187 22 (11.8%) 169 13 (7.7%)
23 hours b 90 4 (4.4%) 139 14 (10.1%) 149 10 (6.7%)

. 92 7 (7.6%) 184 16 (8.7%) 168 9 (5.4%)

Abbreviation: al anesthetic systemic toxicity.

s any potential symptom based on responses (o the LAST asscssment questionnaing for Studies 301 and

ifferences in the potential LAST related AEs between male and female population are identified,
however the reported differences are not clinically relevant.

e Plasma concentration

Bupivacaine plasma concentrations above 2,000 and 4,000 ng/mL have been associated with
neurological and CV effects, respectively (Bardsley 1998; Jorfeldt 1968; Kastrissios 1993; Knudsen
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1997; Tucker 1986). For a comprehensive analysis, potential LAST-related TEAEs in subjects
administered HTX-011 were evaluated at concentrations of bupivacaine >800, >1,000, >2,000, and
>4,000 ng/mL. Maximum plasma concentrations of bupivacaine following administration of HTX-011 in
all subjects and in subjects with potential LAST-related TEAEs across Studies 301, 302, 209, and 211

are presented in Table 49. t

Table 49: Maximum Concentrations of Bupivacaine Following Administration of H@l and
Potential LAST-Related TEAEs in Studies 301, 302, 211, and 209

b
Number of Subjects k\
Study 209 Study 211 Stug Study 302
4 n2
HTX.011 s ot o HTX-011 o HTX-011
200 mg/6 mg No RPV RPV 50 mg 400 mg/12 mg 8 mg 300 mg/9 mg
(N=20) (N=53) (N =56) (N=49) &(‘ 157) (N=161)
All subjects

BPV Canx =800 ng/mL 0 16 (30.2%) 14 (25.0%) 14 (28.6% \ 0 5(3.1%)
BPV Caux =1,000 ng/mL 0 10 (18.9%) 7(12.5%) 5109 0 1(0.6%)

BPV Canx =2,000 ng/mL 0 0 1(1.8%) 0o 0 0

BPV Canx 4,000 ng/mL 0 0 0 A 0 0

Subjects with potential

5 (259 5008 39 7.9% 3 (26.5%) 55 (35.0% $4 (33.5%)

LAST.related TEAE 3(25%) 15 (28.3%) 10(17.9 o]‘ 3 (26.5%) 35 (35.0%) 54 (33.5%)

BPV Camx 800 ng/mL 0 6 (11.3%) T O EED) 0 1 (0.6%)

BPV Cane ~1,000 ng/ml 0 4(7.5%) 3 Y 2 (4.1%) 0 0

BPV Caux ~2,000 ng/mL 0 0 \*;ﬁl 0 0 0

BPV Cony #4.000 ng/mL 0 0 0 0 0
Abbrevianons: BPV, bupivacaine; Ces, masiumm observed concentration; LAST, lo thetic systemic toomiciry; RPV, ropivacame, TEAE: treatment-emergent adverse event
Note: PK parameters from Study 301 and 302 were estimated using population PK ased on the data from of Phase 2 and Phase 3 studies.
Source: Data were denved from Module 5. Section 5.3.5.1, Study 209 CSE. Sec 152, HTX-011-209-PE. Table 6-9, Table 6-10. Listing 16.2.7.1; Study 211 CSER,
Section 16.1.13.2, HTX-011-211-PK, Table 6-5, Lisang 16.2.7.1; Study 301 C SecBen 16.1.13.1, HTX-011-301-PE, Table 5-1, Lishng 16.2.7.1; Study 302 CSR,
Section 16.1.13.1, HTX-011-302-PK_ Table 5-1, Lishng 16.2.7.1.

&

Three severe dizziness cases were reported from studies 301 and 302; for these subjects, bupivacaine
Cmax was reported <500ng/mL. udy 211, one subject experienced tremor and dizziness (plasma
concentration of bupivacaine vacaine Cmax >1,000ng/mL) and one experienced dysgueusie
(bupivacaine Cmax >1,000n  In study 209 study (cohort 2) ventricular tachycardia was reported
in a subject receiving HT i 400 mg/12 mg with ropivacaine 50 mg (bupivacaine Cmax >2,000
ng/mL), 2 subjects reporQiziness (Cmax <1,000ng/mL) and 1 reported bradycardia (bupivacaine
Cmax <500ng/mL). Nhort 1, one subject experienced 3 moderate to mild dizziness episodes during
3 days (bupivacaind@ax=500ng/mL). In study 202 one experienced a potential LAST-related TEAE of
dizziness resolve@ n 5 minutes (Cmax bupivacaine >1000ng/mL).
*
N

*
Surgica nd Healing Assessments
Analysi urgical wound healing in Phase 3 Studies 301 and 302 and Phase 2b Studies 209 and 211
in e following:

- ssessment of local inflammatory TEAEs,
- Assessment of signs and symptoms associated with abnormal wound healing.

In Phase 2a Studies 202, 203, and 208, surgical wound healing was assessed based on local
inflammatory TEAEs.
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Surgical wound healing in Studies 302, 209, and 211 was assessed using the Southampton Wound
Scoring System. In Study 301, surgical wound healing was assessed based on the presence or absence
of the signs and symptoms prespecified by the FDA.

sign of inflammation along or around the wound and clear or haemoserous discharge were mor rted

In studies 302, 209 and 211 bruising and erythema were mostly reported. In Study 209 (cohor: 1) other
than other groups, all resolved with a similar frequency than placebo group at day 28. @

In study 202, all local inflammatory TEAEs, except erythema, were more reported in, I-@ll groups
compared to bupivacaine HCl and placebo groups.

In study 203, in complete-abdominoplasty, local inflammatory TEAEs are smﬂ@epor‘ted in HTX-

011 400mg/12mg via instillation and placebo group and less reported tha aine HCl 100mg
group.

In study 301, HTX-011 groups are more associated with delayed healln nd dehiscence, incision
site oedema, incision site infection and cellulitis compared to bupwacau’?l 50mg and placebo groups.
Delayed healing remains twice more reported after 42 days in HTX-gro Surgical wound healing was
not been graded according to Southampton Wound Scoring System, Therefore more accuracy assessment
of the wound healing in study 301 is not allowed. The applicant justified the over-representation of local

inflammatory AEs in HTX-011 60 mg/1.8 mg HTX-011 group @ pared to the highest dose of HTX-011
doses by the space limits of wound in bunionectomy. T ant stated that “the lack of a dose
response confirms that HTX-011 has a safety profile cor’® ble to saline placebo and bupivacaine HC!",

which is doubtful. In addition, the applicant provid outcomes regarding bunionectomy through
the study 218 (A Phase 2 Open-Label Study of HTX-OM via Individualized Dosing Administration for
Postoperative Analgesia Following Unilateral Simp nionectomy) specifically designed to assessed the
efficacy and safety with an individualized do each subject, precisely because in bunionectomy
studies (208 and 301) surgeons noted that a nt of HTX-011 drug product was expressed from the
surgical site at closure in some subjects afild might have resulted in less successful wound closure and/or
local inflammatory reactions at the incigion,site. The mean volume of HTX-011 administered in the 3
studied cohort was 1.62 mL, 1.29 mw 1.97 mL (which respectively correspond to 77%, 61% and
94% of the maximum volume reb nded in the proposed section 4.2 of Zynrelef SmPC). At any
timepoint the number of patient ented “any abnormal result” corresponds to the expected results
following a reduction of the vo dministrated, namely a decrease of wound healing events depending
on the administrated volumeNIlndeed, the groups “2.1mL"” and “1.97mL"” shown similar results and the
highest wound healing errespectively 80.9% and 93.9%), and groups “1.62mL" and “1.29” shown
the lowest incidence ﬁ ely 70% and 64.7%). On the contrary, in the specific complications such
as “delayed healing’ “dehiscence” this trend is not observed and the incidence of these events is
more reported in %est HTX-011 volume (1.29mL) group following by the “1.97” group and then
the 2.1mL grou hich the volume appears to be an issue to ensure an optimal wound healing. The
administrat |o$o TX-011, regardless of the administrated volume, seems to be a source of complexity

for this rgery with a restrictive available space. Wound dehiscence and impaired healing were
mainly % severity, and except one patient with impaired healing, all were resolved without sequalae.
The i e of dehiscence, delayed and impaired healing seems to be correlated with the administration
1 in bunionectomy.

Regarding the seriousness of wound healing complications (including major complications such as
infection) graded according to the Southampton Wound Scoring System for the studies 209, 211 and
302. The results of wound healing assessment shown no major complications (grade IV (i.e. pus) and
grade V (i.e. deep or severe wound infection with or without tissue breakdown; haematoma requiring
aspiration)) in these studies: only 3 AEs related to wound infection were retrieved in HTX-011 groups
with a frequency higher or slightly higher compared to placebo: “incision site cellulitis” (study 209-cohort
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1, 1 AEin HTX-011 200/6mg combination group (4.5%) vs 0% in placebo and bupivacaine groups; study
209-cohort 2, 1 AE in HTX-011+ropivacaine group (1.8%) vs 0% in placebo and bupivacaine groups);
“post procedural cellulitis” (study 209 cohort 2, 1 AE in HTX-011+ropivacaine group (1.8%) vs 0% in
placebo and bupivacaine groups).

No wound healing assessment according to the Southampton Wound Scoring System was pr d for
the study 301 (symptoms associated with abnormal wound healing were evaluated based tHe signs
and symptoms prespecified by the FDA in this study), whereas the number of wound infeeti is more
reported in this study in HTX-011 groups versus placebo and bupivacaine HCI gro{ jncision site
cellulitis” (7 AEs in HTX 60mg/1.8mg (4.5%) vs 1 AE (1%) in placebo group an s (1.3%) in
bupivacaine group) ; “incision site infection” (4 AEs in HTX 60mg/1.8mg (2.5°/.® 1 AE (0.6%) in

bupivacaine group and 0% in placebo group). Q

In 208 study, the overall local inflammatory TEAEs is more reported in HTX- x.g;oups than bupivacaine
HCl 50mg and placebo groups, especially in HTX-011 120mg/3.6mg grouéﬂividually, except blister,
all identified PTs were more reported in HTX-011 groups compared pivacaine HCl and placebo
groups, and erythema is five times and almost two times more reported i X-011 120mg/3.6mg group
than, respectively, placebo and bupivacaine HCI 50mg. The applicantstated that “small amounts of HTX-
011 drug product were expressed from the surgical site at closur me subjects potentially impacting
the quality of the suturing and causing irritation” and “the su site may have been under increased
pressure with postoperative swelling and the application of re bandage after surgery. This could
result in an increase in local inflammatory TEAEs, includin®delayed healing and dehiscence”. Thus, a
large volume administrated into the wound can lead @/ound complication and compromise healing
and/or (2) conduct to completely cover the wound w%ressure bandage leading to a risk of infection.
In section 4.2, examples (and no recommend @ of volume to administer are proposed by the
applicant for the four surgeries evaluated acrogsyPHase 3 and 2b studies; in bunionectomy the dose of
60mg/1.8mg (up to 2.1mL) was given as an é&ample, but surgeons can administer a larger volume.
Moreover generally, the sufficient and a%te volume to administer in the surgical site was defined
only for 4 surgical procedures, includingfbunionectomy for which the 120mg/3.6mg was not selected to
serve as example of dose to use fo% specific surgery. The choice, by surgeons, of the adequate
volume to administer to ensure aﬁ ound closure without expressing excess of HTX-011 from the
surgical site and with no healing lication in post-surgical period remain difficult to extrapolate for
all surgeries as claimed by thg % licant (especially those with similar constraints as bunionectomy in
terms of amount of space awgilable for the product instillation). Moreover, the selected populations
enrolled in 301, 302 and tudies present less risk factors (mainly diabetes) of wound complication
in HTX-011 groups t plac@bo group, this risk could be under-estimated.

Study Drug-ReIat@iverse Events

Investigators a s€d AEs as possibly related or unlikely related to study drug. Related TEAEs were

defined as T onsidered possibly related to study drug. The incidence of related TEAEs was higher
in the H roup compared with saline placebo and bupivacaine HCl (25.2% vs 18.3% and 17.9%,
respecti ith the exception of skin odour abnormal and dysgeusia, the incidences of related TEAE
PTs w ilar across treatment groups. A higher incidence of skin odour abnormal (verbatim term of
“b r") related to study drug was noted in the HTX-011 group compared with the saline placebo

hase 3 Herniorrhaphy Study for Postoperative Analgesia (EPOCH 2) bupivacaine HCI groups (7.4%
vs 172% and 0.6%, respectively; all reported at 1 site). The incidence of dysgeusia was also higher in
the HTX-011 group compared with saline placebo (7.4% vs 2.4%) but was similar to bupivacaine HCI
(8.1%).
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Serious adverse event/deaths/other significant events

Phase 3 and Phase 2b Studies

In Phase 3 and 2b, the incidence of SAEs was low and similar for total HTX-011, pooled saline placebo,
and total bupivacaine HCI, and ranged from 1.8% to 2.2%. The incidence was slightly higher, HTX-
011 400 mg/12 mg (3.7%) and bupivacaine HCl 125 mg (4.6%) (compared with pooled sali cebo
(2.0%) and other dose levels of HTX-011 or bupivacaine HCI (ranging from 0% to 1.9%),). re were
a total of 30 SAEs: 14 SAEs in 11 subjects (2.2%) administered HTX-011, 8 SAEs in # s%cts (1.8%)
administered bupivacaine HCI, and 8 SAEs in 5 subjects (2.0%) administered saline cebo.

Serious TEAEs are similarly reported between HTX-011, bupivacaine and placebo s across Phase 3
and 2b studies. Fourteen serious TEAEs were reported, including 3 not relateQdy drug, 2 of them
reported alternative explanations (breast implant perforated during the &9; ; thoracic vertebral

fracture after fall at home) or with a reasonable incompatible chronolo iagnosis of bile duct and
intestinal perforation few hours after receiving HTX-011). Two subj experienced serious post
procedural complication (Incision site haematoma, resolved after 1 day cellulitis, resolved after 10
days).

Phase 2a studies QQ

In phase 2a studies, there were a total of 8 SAEs in 8 s : 4 SAEs in 4 subjects administered HTX-
011, 2 SAEs in 2 subjects administered bupivacaine d 2 SAEs in 2 subjects administered saline
placebo. No SAEs occurred in subjects who were administered study drug by instillation only.

Death Q
There was 1 death across the entire cIiniga; progfam, in a subject who had received bupivacaine HCl in
Study 301. The cause is unknown, but th h was considered by the Investigator not related to study

| b\}

Laboratory findings O

Hematology Parameters i@se 3 and Phase 2b studies

Hematology parame \resented in this section were selected based on the proportions of subjects
with shifts in value normal at Baseline to low post-Baseline or from normal at Baseline to high

post-Bas;ibQ
Z
<
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e Shifts from normal at baseline to low post-baseline in hematology parameters

In Phase 3 and 2b studies, the incidences of shifts from normal at Baseline to low at any time post-
Baseline for RBC count, Hct, Hgb, lymphocyte differential, and lymphocyte count were higherfor HTX-
011 400 mg/12 mg and 200 mg/6 mg and bupivacaine HCl 125 mg compared with other ent
groups. HTX-011 200 mg/6 mg and 400 mg/12 mg and bupivacaine HCI 125 mg were usg@®in“TKA in
Study 209 and HTX-011 400 mg/12 mg was used in mammoplasty in Study 211. However changes
were driven by TKA; the changes in mammoplasty were similar to those for pooled an’a@

In Study 209, there were no clinically meaningful differences between treatment &s in shifts from
normal at Baseline to low post-Baseline in hematology parameters. Incidence Qs from normal at
Baseline to low at post-Baseline for RBC count, Hct, and Hgb for HTX-011 400 /12 mg and 200 mg/6
mg and bupivacaine HCI 125 mg increased at 72 hours compared with 24 &and then decreased at
Day 10. A similar trend was observed for pooled saline placebo. TKA is assoclated with a greater blood
loss compared with mammoplasty, bunionectomy and herniorrhaphy. the observed shifts for RBC
count, Hct, and Hgb are consistent with those expected after TKA. How€ver, no clinically meaningful
differences in incidences of TEAEs of anaemia postoperative, anaefia, red blood cell count decreased,
haematocrit decreased, and haemoglobin decreased between apment groups were observed. The
incidences of shifts from normal at Baseline to low at pos eline for lymphocyte differential and
lymphocyte count for HTX-011 400 mg/12 mg and 200 mg d bupivacaine HCI 125 mg were the
highest at 24 hours and decreased at 72 hours and Day 10

e  Shifts from normal at baseline to high post-b ine in hematology parameters

The incidences of shifts from normal at B Ii&high at any time post-Baseline for WBCs, neutrophil
count, neutrophil differential, and platel t (on Day 10 only) were higher for HTX-011 400 mg/12
mg and 200 mg/6 mg and bupivacai tdlzs mg compared with other treatment groups. HTX-011
200 mg/6 mg and 400 mg/12 mg ivacaine HCl 125 mg were used in TKA in Study 209 and HTX-
011 400 mg/12 mg was used in @moplasty in Study 211. In Studies 209 and 211, there were no
clinically meaningful differenceg een treatment groups in shifts from normal at Baseline to high
post-Baseline in hematology pa eters.

Incidences of shifts from @al at Baseline to high post-Baseline for WBCs, neutrophil differential, and
neutrophil count for §TX-01% 400 mg/12 mg and 200 mg/6 mg and bupivacaine HCl 125 mg were
generally the highes x hours and then decreased at 72 hours and Day 10. The applicant has provided
discussion on rep ;&hiﬁs from baseline to high at 24h, 72 h and 10 days timepoints WBC count,
neutrophil difier\tia and neutrophil counts in HTX-011 group compared to placebo. The applicant
argued that, gfformvthe one hand these findings are likely related to surgery type, and from the other
hand no ﬁ& meaningful related adverse effects were observed (such as infections or infestations).
In light is, it was concluded that these findings do not change the risk/benefit profile for IMP.

Asi @end was observed for pooled saline placebo. For WBCs, this finding is consistent with a higher
i e of leukocytosis for HTX 400 mg/12 mg compared with pooled saline placebo (6.7% compared
0.8%). A TEAE of neutrophilia was reported for 1 subject administered HTX-011 400 mg/12 mg.
The overall incidence of infections and infestations was similar in all treatment groups. No TEAEs of
incision site infection or postoperative wound infection were reported in subjects administered HTX-011
400 mg/12 mg or 200 mg/6 mg or bupivacaine HCI 125 mg. Shifts from normal at Baseline to high post-
Baseline for HTX-011 400 mg/12 mg and 200 mg/6 mg and bupivacaine HCI 125 mg for platelet counts
were observed at Day 10 only. A similar trend was observed for pooled saline placebo. There were no
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TEAEs of deep vein thrombosis, deep vein thrombosis postoperative, venous thrombosis, or
thrombophlebitis for HTX-011 400 mg/12 mg or 200 mg/6 mg or bupivacaine HCl 125 mg. Incidences
of a TEAE of thrombocytosis were similar for all treatment groups.

administered bupivacaine HCl 125 mg experienced TEAEs of pulmonary embolism; they wer rted
as SAEs. None of these 3 subjects had an elevated platelet count on or near the day of et of
SAEs; 1 subject administered HTX-011 400 mg/12 mg had a low platelet count (141 g{) at the
onset of the pulmonary embolism on Day 3. All 3 SAEs were considered by the Imfe\%or unlikely
related to study drug and all resolved. {

In Study 209 in TKA in Cohort 2, two subjects administered HTX-011 400 mg/12 mg andé subject
S

Hematology Parameters in Phase 1 and Phase 2a Studies

In Phase 2a Studies (202, 203 and 208), no clinically meaningful changes@ absolute values or
mean changes from Baseline for any hematology parameter were observ ere were no clinically
meaningful differences between treatment groups in the proportion of subje®ts’ with a shift from Baseline
in hematology parameters.

In Study 102, no clinically meaningful changes in hematology paré%ters or shifts from Baseline were
observed.

Clinical Chemistry Parameters Qq

There were no clinically meaningful differences betwee ment groups with respect to either mean
changes from Baseline in hematology and clinical c n@ parameters, individual subject shifts from
Baseline, or associated TEAEs. Observed difference&oss treatment groups appeared to reflect the
different surgical settings (and study populations hich specific doses were used, rather than being
directly related to the dose of HTX-011 or bupi e HCl.

The incidence of prespecified liver fur%:r; test abnormalities was similar across the HTX-011,
bupivacaine HCIl, and saline placebo treaC groups, and no subject met the criteria for Hy's Law.

Vital Signs, Physical Find and Other Observations Related to Safety

In the pooled Phase 3 and P?—@Zb safety dataset, there were no clinically meaningful differences
between treatment groups @ respect to either mean changes from baseline in vital signs, the
incidences of prespecifie@i ally relevant vital sign abnormalities, or the incidences of associated
TEAEs.

To evaluate the eff \TX—Oll on the QTcF interval, multiple regression analyses were performed to
evaluate the relati p between derived QTcF interval and plasma concentrations of bupivacaine HCI
and meloxicarﬁq'{ udies 209, 211, 301, and 302.

There weren\;fdnsistent or clinically meaningful differences in ECGs between treatment groups. HTX-

011 did fect QTcF interval, HR, PR interval, and QRS interval based on concentration-effect
modelj ction 3.4.2), central tendency analysis, or outlier categorical frequencies. In Study 209,
admi tion of another local anesthetic, ropivacaine 50 mg, with HTX-011 400 mg/12 mg had no effect

intervals, did not prolong the QTcF interval, nor produce any other adverse ECG effects when
compared with HTX-011 400 mg/12 mg administered without ropivacaine.

The applicant report no meaningful ECG findings (heart rate, PR, RR, QRS and change from baseline in
QT intervals) between treatment groups in pivotal and supportive studies.

Bone Healing Assessments
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Bone healing was assessed in Study 301 and Study 208 in bunionectomy.

In study 301, X-rays of the surgical site were performed at the Day 28 and Day 42 Visits to assess bone
healing. Bone healing symptoms were recorded as normal, mal-union, or delayed healing. The majority
of subjects had normal bone healing on Day 28 (99.0%) and on Day 42 (98.5%).

Mal-union was reported for 3 subjects administered HTX-011 60 mg/1.8 mg; none was r d for
subjects administered saline placebo or bupivacaine HCI 50 mg. Of the 3 mal-unions ubjects
administered HTX-011, 2 were reported as TEAEs. Both TEAEs resolved and were (;or%red by the
Investigator unlikely related to study drug. {

Delayed bone healing was reported for 4 subjects: 1 administered saline pIa 2 administered
bupivacaine HCI 50 mg, and 1 administered HTX-011 60 mg/1.8 mg. Three of% AEs, including the
TEAE in 1 subject administered HTX-011 60 mg/1.8 mg, were considered Investigator unlikely

related to study drug and resolved. 0

In Study 208, bone healing was assessed within 4 to 6 weeks followi surgery by X-ray and was
evaluated as normal or improper. One subject administered HTX-011,120"%g/3.6 mg had improper bone
healing on Day 29. It was reported as mal-union due to non-co iance with postoperative therapy
(“premature unprotected weight bearing with rapid return to w@ The abnormal bone healing was

considered by the Investigator not related to study drug). %
bone

No specific safety issue emerged from the reported cases Q ealing impairment in phase 2b and 3
studies in bunionectomy. One improper bone healing (in 208) and 3 bone mal-union (in study 301)
were in HTX-011 groups; all reported noncompliance Wi ostoperative therapy (i.e. premature weight
bearing, rapid return to work or activities with no@quate protections) or following an accident.

Safety in special populations Q

Effect of age &

In general, the incidences for any T@ny TEAE possibly related to study drug, any SAE, any ORAE,
any local inflammatory TEAE, orQ otential LAST-related TEAE for the <65 years subgroup were
similar to the total population i both age groups for the pooled saline placebo, total bupivacaine
HCl, and total HTX-011 grou Id

The incidences of any TE y SAE, and any ORAE by age subgroup (=65 years and <65 years) were
similar for the total HIX-01Mand pooled saline placebo groups.

Although similar, thfaj ences of SAEs were slightly higher for the =65 years age group compared to
the <65 years ag for the total HTX-011 (5.2% vs 1.5%) and pooled saline placebo groups (5.6%
vs 1.4%). ’\c

The numbe\ bjects with local inflammatory TEAEs for the =65 years age group was low with the
highest i efce for the HTX-011 60 mg/1.8 mg group (8 of 24, 33.3%) from the bunionectomy study.

For th@S years subgroup, the incidence of any potential LAST-related TEAE was highest for the pooled
sal cebo group (41.7%) as compared to the total bupivacaine HCI group (36.0%) and total HTX-

group (26.0%) and higher than any HTX-011 dose group (20.0% to 37.5%). The number of subjects
with any potential LAST-related TEAE for the =65 years age group was low, with the highest incidence
for the bupivacaine HCI 75 mg group (6 of 11, 54.5%) from the herniorrhaphy study.

Effect of Sex
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In general, the incidences for any TEAE for the female subgroup and the male subgroup were similar
across the pooled saline placebo, total bupivacaine HCI, and total HTX-011 groups as compared to the
total population that included both sexes.

The proportions of subjects in the total HTX-011, pooled saline placebo, and total bupivacaine HCI groups
with any TEAE, any ORAE or any local inflammatory TEAE was slightly higher for females com with
males. The incidences of potential LAST-related TEAEs were not consistent and were highe males
for the total HTX-011 group, higher for males for the total bupivacaine HCI group, and sj metween
females and males for the pooled saline placebo group. The incidence of SAEs was I6\\ similar for
females and males across treatment groups. {

Effect of Race &

In general, the incidences for any TEAE, any ORAE, any local ianamma@TEAE, and any potential
LAST-related TEAE for the White subgroup were similar across t oled saline placebo, total
bupivacaine HCI, and total HTX-011 groups and for each treatment group by dose as compared to the

total population including all races.

Safety related to drug-drug interactions and r interactions

No drug-drug interaction studies were conducted with H Q The section 4.5 of the Zynrelef SmPC is
based on the approved SmPC of each component ofk bination.

Discontinuation due to adverse ev

HTX-011 is intended for a single-dose lication, therefore the large majority or subject (>95%)
completed the studies, and only 3 subjec ithdrew” from one study (one in the low-dose arm and two
in the higher-dose arms) due to saf sons. In view of the pattern of HTX-011 administration

(installation in the surgical site pri closure, which define the Day 0 of the study), no true withdrawal
is expected in HTX-011 studies. 6

In the Phase 3 and Phase 2b @es, 3 subjects experienced a TEAE that led to withdrawal from the
study following the admini*&tion of HTX-011 (vs. one in placebo groups, withdrew due to an
uncontrolled pain after uoing a unilateral TKA (study 209)). The TEAEs in subjects administered
HTX-011 that led to withdrawal from the study were as follows:

e In Study 3(@@ subject administered HTX-011 60 mg/1.8 mg developed a bile duct stone
after sur@g he event was serious, and the subject was withdrawn from the study on Day 2.
The s’ j underwent surgery to have the stone removed on Day 4, and the event was
copsidered resolved. The event was considered by the Investigator unlikely related to study drug
a&‘ed the subject’s prior history of gallstones and a gastric ulcer as contributing factors.

t

o udy 209, one subject administered HTX-011 400 mg/12 mg with ropivacaine 50 mg

@perienced an SAE of severe urinary retention on Day 1 that resulted in withdrawal from the

%study. The urinary retention resolved approximately 3 months after the onset and was
considered by the Investigator unlikely related to study drug.

e In Study 209, one subject administered HTX-011 400 mg/12 mg with ropivacaine 50 mg
experienced an SAE of moderate pulmonary embolism on Day 3 that resulted in withdrawal from
the study. The event resolved on Day 9 and was considered by the Investigator unlikely related
to study drug.
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III

There were no TEAEs that led to “withdrawal” in Phase 2a studies.

Post marketing experience

HTX-011 is not marketed in any country. Bupivacaine and meloxicam, the active ingredients in -011,
are approved in Europe, the US, and other regions, and have a long history of clinical use. nsive
review of clinical literature on toxicities of bupivacaine and meloxicam was conducted b pplicant
(searching period: from 1966 to 2018 for bupivacaine and from 1990 to 2018 for melo@).

Literature Review for Bupivacaine {

The known toxicities of bupivacaine have been well documented in the literatu mainly consist of
clinical neurotoxicity involving seizure activity and cardiovascular toxici onsisting of cardiac
arrhythmias and cardiac arrest, which is often refractory to standard cardi %nary resuscitation but
responsive to lipid emulsion therapy. This report found multiple reports o&iotoxicity, neurotoxicity,
chondrolysis, and case reports of dermatologic, allergic, and hepatic toXi S.

In this literature review multiple less typical but previously documenﬁadverse effects have been found.
Many of these adverse effects are secondary to inadvertent admin@zt on of bupivacaine into unintended
anatomic areas or spaces or idiosyncratic reactions in the caQ epatic dysfunction or allergic type

reactions.

Literature Review for Meloxicam Q

NSAIDs are known for multiple adverse effects, inclhhg GI bleeding, cardiovascular side effects, and
NSAID-induced nephrotoxicity. Review of the clini data found clinical reports of meloxicam-related

hypertension, drug interactions, and drug intoré /allergies.

This review confirmed the known adverse effectSvof meloxicam as an NSAID. The majority of the data
is supportive of the relative safety of melgxi as compared to other NSAIDs for cardiovascular and
GI adverse effects. The data for allergic §eagtions to NSAIDs is highly suggestive for a low risk of
cross-reactivity in individuals who ha@demonstrated reaction to aspirin or other NSAIDs.

Q

2.6.1. Discussion on cI@al safety

From the safety database & adverse reactions reported in clinical trials literature have been
included in the Summary oduct Characteristics.

During Phase 2 and ies, 1067 subjects received a single dose of HTX-011-XX (all formulations
and administratio iques). Among them, 504 received HTX-011 via installation in Phase 3 and 2b
studies, more&&l 0 subjects in Phase 2a (considered as supportive) and 20 in Phase 1. The overall
number of SL@ enrolled in HTX-011 studies is considered sufficient for HTX-011 safety evaluation.
Demographi racteristics of the safety population included age, gender, race, ethnicity and BMI. In
general,%emographic and baseline characteristics are similar between respective HTX-011,
bupiva€ain€ HCl and placebo groups in each study. No subject under 18 years-old and 136 subjects

ol 65 years were enrolled in HTX-011 development program.

T opulation targeted by Zynrelef in the indication claimed by the applicant is broad. In consequence,
demographic and baseline characteristics are variable according to the type of surgery (mammoplasty,
bunionectomy, TKA and herniorrhaphy). Populations enrolled in each study seem to be representative of
each type of surgery. Non-homogeneity in subjects’ history have been noted (in 302 study and cohort 1
of 209 study, subjects receiving HTX-011 reported respectively less history of cardiac and cardiovascular
disorders than placebo and/or bupivacaine HCI groups; diabetes is less reported in HTX-011 groups than
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bupivacaine HCI and placebo groups in studies 301, 302 and in study 209 cohort 1) and may an impact
on under-estimation of cardiovascular events and wound healing.

In general, the incidence and severity of TEAEs and the incidence of SAEs reported across placebo,
bupivacaine HCI and HTX-011 groups is quite similar, except for local TEAEs and LAST-reIatedg'E EAEs.

TEAEs onset seems to be specific to each dose and surgery. In Phase 3 and 2b studies, the AEs
reported in HTX-011 groups (more than 5% of all subjects receiving HTX-011) and with an sl higher
incidence than placebo are: constipation (17.3% in HTX-011 vs. 14.6% in placebo,g@, vomiting
(16.9% vs. 15%), headache (11.7% vs. 8.9%), tachycardia (6.5% vs. 5.3%), b ardia (6.0%
vs.4.9%). All subjects in Phase 2b studies (209 and 211), 71.3% of subjects in 30 ﬁy and 48.5% in
302 study received rescue medication, upon request, for pain control (mainly mdone, morphine,
fentanyl) during the 72-hours postoperative period. The role of the systemati e of opioids during the
72-hours postoperative period in these major surgeries (mammoplasty, T, annot be ruled out in
“constipation”, “vomiting” and “headache” onset. Among opioid-free subjeats imdstudy 302, the frequency
of local inflammatory AEs is higher in the HTX-011 group than placeb@lp (6% vs. 0%), as well as
the following AEs: “skin odour abnormal” (11.9% vs. 0%), “dysgétsia” (11.9% vs. 0%) and
“bradycardia” (9.5% vs. 5.6%). All these AEs are reflected in the prOoposed section 4.8 of Zynrelef SmPC.
The applicant considered the following TEAEs as drug-related, a@jded these TEAEs to the proposed

section 4.8: “dysgeusia”, “skin odour abnormal”, “dizziness”, * tion site reaction”, “hypotension” and
meloxicam, no specific issue was

“bradycardia”. Regarding the potential gastrointestinal
identified, except 2 cases of haematochezia (in studies nd 301) considered unlikely drug-related
by the investigator.

Regarding LAST-related TEAEs, in studies 301 and 302, dizziness, bradycardia, hypotension, dysgeusia,
muscle twitching, were reported as more frequeé)mpared to the placebo group, but with a similar
frequency than the bupivacaine HCl contro ps. Taken individually, some of LAST-TEAEs are
identified more frequently in HTX-011 grQups than placebo and with a similar or higher frequency than
bupivacaine groups (namely “hypoten %“bradycardia” and “tinnitus” in study 209 cohort 2;
“hypotension” in study 211; “dizzin &radycardia”, “hypotension” in study 301; “bradycardia”,
“dysgeusia”, “paresthesia”/"pare %ral”, “sinus arrhythmia”, “vision blurred”, in study 302). As
mentioned by Vasques, MD et a 015), “confusion, dizziness, tinnitus, dysgeusia, hallucinations,
slurred speech, gait problems,m witching, extremity paresthesia, intention tremor, hypotonia, and
facial sensorimotor and ey, ement abnormalities [are minor central nervous system (CNS)
abnormalities] and define odromal manifestations of toxicity when they occurred either alone or
before major signs of toxi . The authors identified these prodromal signs as the most frequent CNS
manifestations of LA Similarly, they identified hypotension and bradycardia as the most frequent
signs of cardiovas&@oxicity.

In 203 study,o§ @cts reported TEAEs potentially suggestive of LAST in the HTX-011 400mg/12mg
group by inﬁi6 ion: 2 subjects experienced “dizziness”, one subject “bradycardia”, one subject
“paresth 5\ one subject “tinnitus” (which belong to possible symptom of bupivacaine-related CNS

toxicity) study 211, one subject experienced tremor and dizziness (plasma concentration of
bupiva€ain€ of bupivacaine Cmax >1,000 ng/mL) and one experienced dysgeusia (bupivacaine Cmax
>1 /mL). In study 209 study (cohort 2) ventricular tachycardia was reported in a subject receiving

011 400 mg/12 mg with ropivacaine 50 mg (bupivacaine Cmax >2,000 ng/mL), 2 subject reported
dizzihess (Cmax <1,000 ng/mL) and 1 reported bradycardia (bupivacaine Cmax <500 ng/mL). In study
202 one subject experienced a potential LAST-related TEAE of dizziness resolved within 5 minutes (Cmax
bupivacaine >1000 ng.mL). As expected, higher plasma concentrations of bupivacaine were associate

4 Vasques F, Behr AU, Weinberg G, Ori C,Di Gregorio G. A Review of Local Anesthetic Systemic Toxicity Cases Since
Publication of the American Society of Regional Anesthesia Recommendations: To Whom It May Concern. Regional
Anesthesia and Pain Medicine 2015, 40(6): 698-705.
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with the highest incidence of LAST-related TEAEs (30% in subjects for which bupivacaine Cmax > 800
ng/mL; 41% with Cmax > 1000 ng/mL; 100% with Cmax > 2000 ng/mL). Ventricular tachycardia,
tremor, severe dizziness pertained to the list of signs or symptoms suggestive of cardiovascular or central
nervous system toxicity of bupivacaine. These potential risks are adequately labelled in section 4.4 of
the proposed Zynrelef SmPC. The incidences of potential LAST-related TEAEs with rapid onset s than
1 hour) in HTX-011 groups in Phase 2b and 3 studies were similar to those for bupivacaine king
into account that the Tmax of bupivacaine HCl is approximately 1 hour and the Tmax oféyvacaine
contained in Zynrelef is 4 hours minimum and the theoretical release of bupivacaine,ddLiffg 72 hours,
the similar incidence of the majority of rapid LAST-related AEs, especially in study TX-011 300
m/9mg vs. bupivacaine HClI 75 mg group), remains not fully explained and éﬂed. The causal
relationship between Cmax and occurrence of LAST-related events is difficult to nstrate based on
the data provided by the applicant. In a general way regarding ALST-related-TREAES, the applicant use
the threshold plasma concentration of bupivacaine of 2,000 ng/mL as uniq iteria to characterize an
AE as LAST or not, this approach is questionable.

Regarding surgical wound healing in bunionectomy studies, in study , HTX-011 groups are more
associated with delayed healing, wound dehiscence, incision site.(ﬁedema, incision site infection and
cellulitis compared to bupivacaine HCI 50mg and placebo group yed healing remains twice more

reported after 42 days in HTX-group. Surgical wound heali s not been graded according to
Southampton Wound Scoring System, whereas the number o d infections is more reported in this
study in HTX-011 groups versus placebo and bupivacaine roups: “incision site cellulitis” (7 AEs in

HTX 60 mg/1.8mg (4.5%) vs 1 AE (1%) in placebo g@ nd 2 AEs (1.3%) in bupivacaine group) ;
“incision site infection” (4 AEs in HTX 60 mg/1.8mg o) vs 1 AE (0.6%) in bupivacaine group and
0% in placebo group). The applicant provided new gutcomes regarding bunionectomy through the study
218 (A Phase 2 Open-Label Study of HTX-011 via @/idualized Dosing Administration for Postoperative
Analgesia Following Unilateral Simple Bunione@w) specifically designed to assessed the efficacy and
safety with an individualized dose for each subject, precisely because in bunionectomy studies (208 and
301) surgeons noted that amount of HJX- drug product was expressed from the surgical site at
closure in some subjects and migh resulted in less successful wound closure and/or local
inflammatory reactions at the incisiofysit€. The mean volume of HTX-011 administered in the 3 studied
cohort was 1.62 mL, 1.29 mL, an§7 mL (which respectively correspond to 77%, 61% and 94% of
the maximum volume recom in the proposed section 4.2 of Zynrelef SmPC). For the specific
complications such as “delayﬁ ing” and “dehiscence” the incidence of these events is more reported
in the lowest HTX-011 vol 1.29 mL) group following by the “1.97 mL"” group and then the 2.1 mL

group for which the vol appears to be an issue to ensure an optimal wound healing. The
administration of HTX-0d1, regardless of the administrated volume, seems to be a source of complexity
for this specific sur ith a restrictive available space.

In 208 study, XVe all local inflammatory TEAEs is more reported in HTX-011 groups than bupivacaine
HCI 50 mg ar@ ebo groups, especially in HTX-011 12 0mg/3.6 mg group. Individually, except blister,
all identifie were more reported in HTX-011 groups compared to bupivacaine HCl and placebo
groups, rythema is five times and two times more reported in HTX-011 120 mg/3.6 mg group than,
respe@ , placebo and bupivacaine HCI 50 mg. The applicant states that “small amounts of HTX-011
dri uct were expressed from the surgical site at closure in some subjects potentially impacting the

ty of the suturing and causing irritation” and “the surgical site may have been under increased
pressure with postoperative swelling and the application of a pressure bandage after surgery. This could
result in an increase in local inflammatory TEAEs, including delayed healing and dehiscence”. Thus, a
large volume administrated into the wound can lead to wound complication and compromise healing
and/or conduct to completely cover the wound with pressure bandage leading to a risk of infection. In
section 4.2, examples (and no recommendation) of volume to administer are proposed by the applicant
for the four surgeries evaluated across Phase 3 and 2b studies; in bunionectomy the dose of 60
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mg/1.8mg (up to 2.1 mL) was given as an example, but surgeons can administer a larger volume.
Moreover generally, the sufficient and adequate volume to administer in the surgical site was defined in
Phase 3 and 2 studies only for 4 surgical procedures, including bunionectomy for which the 120 mg/3.6
mg was not selected to serve as example of dose to use for this specific surgery. The choice, by surgeons,
of the adequate volume to administer to ensure a good wound closure without expressing excesSof HTX-
011 from the surgical site remain difficult to extrapolate for all surgeries as claimed by th bcant,
especially those with similar constraints in the available amount of space for the product iRgtillation as
bunionectomy. Moreover, the selected populations enrolled in 301, 302 and 209 studieg@nt less risk
factors (mainly diabetes) of wound complication in HTX-011 groups than placebo grogip\this risk could
be under-estimated. {

p
In studies 302, 209 and 211 bruising an erythema were mostly reported. In 9 (cohort 1) other
sign of inflammation along or around the wound and clear or haemoserous disgha were more reported
than other groups, all resolved with a similar frequency than placebo gro% y 28. In study 202, all
local inflammatory TEAEs, except erythema, were more reported in 11 groups compared to
bupivacaine HCl and placebo groups. 6

Wound dehiscence and impaired healing are mainly mild in severity Q except one patient with impaired
healing, all were resolved without sequalae. @

No specific safety issue emerged regarding bone healing im%nt. Four subjects experienced bone
healing or bone mal-union in study 301 and 208 in bunion€ctomy, but all reported non-compliance with
postoperative therapy or following an accident.

Serious TEAEs are similarly reported between HTX-011,"upivacaine and placebo groups across Phase 3
and 2b studies. Fourteen serious TEAEs were rep@, including 3 not related to study drug, 2 of them
reported alternative explanations (breast im erforated during the surgery; thoracic vertebral
fracture after fall at home) or with a reasone@ncompatible chronology (diagnosis of bile duct and
intestinal perforation few hours after eiving HTX-011). Two subjects experienced serious post
procedural complication (Incision site hﬁn? oma, resolved after 1 day and cellulitis, resolved after 10
days). No fatal case was reported in al -011 groups.

Anaemia was reported with the hi@incidence in the 400 mg/ 12 mg HTX-011 (5.2% v 1.9% in saline
group and 0 in bupivacaine HC ) in phase 3 study. The applicant stated that this AE is more likely
associated with the type of tr{i@ery. However, given that meloxicam belongs to NSAID class, possible
effects on coagulation pro must considered. Gastrointestinal bleeding was indicated as an AE of
special interest by the app t due to pharmacological effects of meloxicam. Four events of GI bleeding
were reported in the MOll group, though all were considered not HTX-011 treatment related by the

investigator. @

Overall signifie @Fts from baseline to high at 24h, 72 h and 10 days timepoints were reported for

WBC count, trephil differential and neutrophil counts in HTX-011 group compared to placebo. WBCs,
i

neutrop ntial, and neutrophil counts were the highest at 24 hours and then decreased at 72
hours a y 10 in both placebo and HTX-011 group. However, difference in shifts from baseline to
high fi count, neutrophil differential and neutrophil counts reported in HTX-011 group compared
to 0 was not properly discussed by the applicant. As requested, the applicant has provided

ssion on these findings and argues that, from the one hand these findings are likely related to
surdery type, and from the other hand no clinically meaningful related adverse effects were observed
(such as infections or infestations). In light of this, it was concluded that these findings do not change
the risk/benefit profile for Zynrelef.

Evaluation of hepatic function has been performed in line with FDA’s Guidance for Industry. Clinical
chemistry parameters were evaluated based on proportions of subjects with shifts in values from normal
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at baseline. No clinically meaningful differences were observed comparing pooled HTX-011 group and
placebo group, as well as data reported from supportive Phase 1 and 2a studies. Observed deviations
from baseline levels in hepatic and renal parameters were not associated with TEAEs.

Higher rates in shift from normal baseline to high was reported for ALP in HTX-011 400 mg/12 mg and
200 mg/6 mg and bupivacaine HCI 125 mg at Day 10 compared with 72 hours. A similar & was

&s/blood urea
between HTX-

what is generally agreed. The only evaluated parameter characterizing renal functio
nitrogen (BUN). No clinically meaningful differences in shifts from baseline were obse@

011 and placebo groups. O

The provided data do not suggest significant difference in the safety profile d nding on patients age.
In HTX-011 group any TEAEs were reported with slightly higher incidence in ients > 65 years. Overall
incidence of any TEAEs was similar between patients below and above ars in total bupivacaine

group. Incidence of local inflammatory TEAEs was slightly higher in Wts > 65 years in HTX-011
group, but significantly lower in total bupivacaine HCL group and simflar in placebo group. Lower
incidence of any potential LAST related AEs was reported in patien 65 years.

to drug-drug interactions was based on information provided i mPC for already approved products:
Marcaine and bupivacaine solution for injection 2.5 mg/mL 5 mg/mL and and Melox 10 mg/mL
solution for injection (Meloxicam Injection SmPC 2017 €’ potential drug-drug interactions were not
evaluated and discussed within the scope of pooled assessment provided in support of this MA
submission. Although, both active substances are well known with established safety profile, information
on potential effects of concomitant use of HTX- nd other drugs of interest would be valuable for
further risk/benefit assessment. As requestedy, the applicant provided the detail of subjects who were
administered a drug that could interfere with hemostasis and a brief analysis of TEAEs occurred in these
subjects. Based on the presented data pecific safety risks were not identified in subject with
perioperative exposure to drugs that§e’e with hemostasis or loop diuretics.

No studies on potential drug-drug interactions were conducted z X-011. Safety information relating

The following uncertainties remai safety profile seems to be variable depending on the type of
surgery and the characteristics o ical site (systemic exposure to bupivacaine may vary depending
@ he wound and amount of space available for Zynrelef leading to

on the vascularised area, sizg
complications).

2.6.2. Conclusi on the clinical safety

combination. evelopment program of HTX-011, the safety of the product was evaluated in only
4 surgicaL pfoc res involving specific doses (ranging from 60 mg/1.8 mg to 400 mg/12 mg)
correspofhdi 0 specific volume to instil directly in the wound before suturing (ranging from 2.1 to 14
mL) in p tions mainly receiving rescue medication (opioids). No specific safety issue which can be
relate@ meloxicam was identified, but although it seems that the risk of AEs related to systemic
ex to meloxicam is rather low, possibility of such risk should not be underestimated, especially in
specific subpopulations. Two specific concerns remain as uncertainties.

In general, Zyn%@plays a risk profile corresponding to well-known substances used in the fixed
the, d

The first concern is related to the passage of bupivacaine into the bloodstream and compatible with the
potential onset of LAST-related TEAEs (CNS and CV). Despite of the fact that Zynrelef allows to avoid
the use of inadvertent intravascular injection and limit bupivacaine systemic exposure, high plasma
concentrations of bupivacaine associated with LAST-related TEAEs have been identified and the incidence
of certain LAST-related and rapid onset (less than 1 hour) LAST TEAEs is quite similar between HTX-011
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and bupivacaine HCI groups. Zynrelef being use in a single administration, the dose cannot be reduced
after instillation to better manage AEs.

The second concern is related to the administration of an “adequate volume” of the product in the surgical
site to ensure both a good wound closure with no dehiscence and no expression of an excess oiZynreIef

from the surgical site. In a surgery with a restrictive available amount of space for ensuring a lete
instillation such as bunionectomy, even a reduction of the volume instilled seems not to ensu lusive
results on wound healing complications. In order to further monitor and characterize thij 7 “wound
healing complications” should be included as an “important potential risk” in the Zym’eK P, at least
to closely monitor this concern in post-marketing experience in PSURs. {

The safety profile seems to be variable depending on the type of surgery an @characteristics of
surgical site (vascularisation, size of the wound and amount of space availablilr X-011).

Risk Management Plan 20

Safety concerns

Table 50 ﬁ

Summary of safety concerns QQ
~r

Important identified risks None \
N
Important potential risks Woun@(ng impairment
Missing information Legu breast feeding women
)

Pharmacovigilance plan

Routine pharmacovigilance i@nsidered sufficient to monitor the safety of the product in
the approved indication.

No additional PV ac%&re envisaged for bupivacaine / meloxicam.
.\Q
0\< ’
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Risk minimisation measures

Table 51: Summary table of pharmacovigilance activities and risk minimisation activities by
safety concern

Safety concern |Risk minimisation measures Pharmacovigilance activitié
%

Important identified risks C(o
None N/A N/A (\/
-

Important potential risks O
Wound healing Routine risk minimisation Routine phar@ilance
impairment measures: activities bew dverse reactions

SmPC section 4.2 reporting ignal detection:

. None @
SmPC section 4.8

PL section 2 {
Ad@nal pharmacovigilance
iities:

PL IFU s
Additional risk minimisation ( e
measures: b
None \O
-
Missing information
Use in breast Routine risk minimisa@ Routine pharmacovigilance
feeding women |measures: & activities beyond adverse reactions
( reporting and signal detection:
SmPC sectiob None
4.6 PL segl Additional pharmacovigilance
activities:

Addition minimisation

measu{ None
N

N\
Conclusion Q®
N

The CHNi’a\g*AC considered that the risk management plan version 2.0 is acceptable.
2.7. @armacovigilance

Pharmacovigilance system

The CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils the
requirements of Article 8(3) of Directive 2001/83/EC.
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Periodic Safety Update Reports submission requirements

Based on fact that Zynrelef is a new combination in a new formulation, the CHMP is of the opinion that
a separate entry in the EURD list for Zynrelef is needed, as it cannot follow the already existing entry
for bupivacaine only. The requirements for submission of periodic safety update reports for thi
medicinal product are set out in the Annex II, Section C of the CHMP Opinion. The applicant db
request the alignment of the new PSUR cycle with the international birth date (IBD). The n@JRD list

entry will therefore use the EBD to determine the forthcoming Data Lock Points. . %

2.8. Product information é

2.8.1. User consultation &\/Q

The results of the user consultation with target patient groups on the p leaflet submitted by the

applicant show that the package leaflet meets the criteria for readability@s set out in the Guideline on
the readability of the label and package leaflet of medicinal produc&for human use.

<

2.8.2. Labelling exemptions q

A request to omit certain particulars from the labelling a Art.63.3 of Directive 2001/83/EC has
been submitted by the applicant and has been found\ able by the QRD Group for the following
reasons:

Based on a justification mainly relating to the Iim@space of the immediate container, the Group
agreed to allow minimum particulars on the ZQvial label. The Group also agreed not to repeat the
route of administration provided the final EDQM dgreed terms for the pharmaceutical form reflect the
route of administration. The latter condi '%s not fulfilled as the finally agreed terms for the
pharmaceutical form ‘prolonged-relea nlnd solution’ did not reflect the route of administration
(intralesional use). The RoA shall @ted in the vial label.

O

3. Benefit-Risk nce
3.1.1. Diseas ondition
pain after‘su ery¥and the most severe pain occurs within the first 72 hours.

N

3.1.@ lable therapies and unmet medical need

Zynrelef is intef@w treatment of postoperative pain. Up to 70% of patients have moderate to severe

Po rative pain management practice guidelines and clinical studies endorse the use of a multimodal
orbalanced approach defined as the use of multiple antinociceptive agents with different mechanisms of
action. That is, pain is best managed using a combination of methods including regional anesthetic and
analgesic techniques (e.g. nerve blocks, local wound infiltrations, epidural catheters) along with
systemically administered drugs (Schurr 2004). Generally, a systemic opioid is complemented by one or
more adjuvant agents (Meissner 2015).
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Opioids use is a major element of postoperative pain management. However, as the single therapeutic
entity causes significant problems such as ventilatory impairment, sedation, nausea and vomiting, and
delayed recovery of bowel function. These adverse effects endanger patient safety and/or impair
recovery and rehabilitation and thereby delay discharge from hospital.

The recognised advantages of multimodal analgesia are the following: improved analgesia uced
opioids requirements and reduced adverse effects of opioids.

Bupivacaine HCl is a common medicine used for post-surgical analgesia as one of the | cting local
anaesthetics, but even so it has a limited duration of action after local administratio@u Ily reported

as less than 8-12 hours. Q
Alternative local anaesthetic treatment options are needed as part of mult therapy to better
manage post-surgical pain that offer extended duration and greater magnit% nalgesic effects.

The main evidence for efficacy submitted is two phase 3 muIticentreQandomized double-blind, placebo-
and active-controlled comparing: @

3.1.3. Main clinical studies

¢ HTX-011 60 mg / 1.8 mg (2.1 mL) administered via instil% (n=157) vs saline placebo (2.1 mL)
administered via instillation (n=100) or bupivacaine 0.5} g (10 mL) administered via injection
(n=155) in adult subjects undergoing primary unila Ndistal, first metatarsal bunionectomy with
osteotomy and internal fixation.

¢ HTX-011 300 mg / 9 mg (10.3 mL) administermia instillation (n=164) vs saline placebo (10.3 mL)
administered via instillation (n=82) or bupiy, 0.25%, 75 mg (30 mL) administered via injection
(n=172) in adult subjects undergoing uniIa@open inguinal herniorrhaphy.

In addition, one cohort of a phase 2 st%as been classified as pivotal by the applicant. It was a
multicentre, randomized double-blind, écy)o- and active-controlled study comparing:

¢ HTX-011, 400 mg / 12 mg (13% administered via instillation (n=58) or HTX-011, 400 mg / 12
mg (13.7 mL) + ropivacaine %istered via instillation (n=56) vs saline placebo administered via
periarticular injection (n=@or bupivacaine HCl 0.25%, 125 mg (50 mL) administered via
periarticular injection in infa s undergoing total knee arthroplasty (TKA) (n=55).

3.2. Favourabl ffegs

According to the @ analysis for phase 3 studies, Zynrelef (HTX-011), at the doses of bupivacaine
60 mg/ meIom&D 178 mg and bupivacaine 300 mg/ meloxicam 9 mg, was superior to placebo (primary
endpoint) anQ upivacaine HCI (first key secondary endpoint) to manage postoperative pain for 72
i

hours in ‘L\W ctomy and herniorrhaphy measured by mean AUCO0-72 of the NRS-A pain intensity
scores u OCF in the ITT population.

Th e@omes were supported by key secondary endpoints showing a reduced opioid consumption and
i roportion of opioid-free subjects over 72 hours. It is estimated that Zynrelef has a clinically
ificant effect on reduction of pain scores during at least the first 24 hours post-dose and the applicant
successfully justified an opioid sparing effect associated with a decrease in ORAE in bunionectomy and
herniorrhaphy. This opioid sparing effect of Zynrelef is considered as modest but clinically significant.

The proportion of subjects with severe pain (=7/10) was significantly reduced in HTX-011 group
compared with saline placebo and bupivacaine HCI based on NRS-A (wWWOCF, ITT population).
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In study 209 in TKA, Zynrelef (HTX-011) bupivacaine 400 mg / meloxicam 12 mg was superior to placebo
(mean AUC of NRS-R pain intensity scores using wWOCF in the defined ITT population over 48 hours
(primary endpoint) and over 72 hours (key secondary endpoint) compared with saline placebo.

via nerve block (NB) or via instillation, was superior on the primary endpoint (mean AUCO- the

In study 211 in augmentation mammoplasty, HTX-011 400 mg/12 mg, administered as a si:?e dose
NRS-A pain-intensity scores using wWOCF in mITT Population) compared with saline placet@

X2
3.3. Uncertainties and limitations about favourable effects {\

e Studied models in Zynrelef's development programme represent moder severe somatic
pain model (Bunionectomy study 301, 208; Total knee arthroplastyfstty 209) and mixed
somatic/visceral mild to moderate pain (Herniorrhaphy study 302, &3 d supportive study in
Augmentation mammoplasty). There is no provided data on the analgesic effect of HTX-011 in
visceral moderate to severe pain models or mixed somatic/vi moderate to severe pain
models, which represents major abdominal, thoracic or vascu surgeries. Therefore, the
originally requested broad indication has been restricted.

¢ Uncertainties remain on the clinical significance of t @ﬂect in tested surgeries because
the primary endpoint of phase 3 studies is o rtially endorsed in line with the
scientific advice, and the minimum difference tha? e considered as clinically significant
when comparing AUC of pain intensity scores h been justified.

e In studies 301 and 302 (bunionectomy arherniorrhaphy), it could not be excluded that
the effect size on pain (AUC of NRS scor, and decreased opioid consumption on the overall
interval (0-72 hours) may be mainly drj g the effects size on the first day post-dose (0-24
hours). In addition, measure of opioid, sparing effect is limited by study design (no “patient
controlled analgesia”) and to a lﬁ(;r extent by the concomitant use of paracetamol rescue
medication.

e Phase 2 studies in total nthoplasty (TKA) and augmentation mammoplasty were
not designed or powered OW a comparison to bupivacaine HCI.

e In TKA study, the pri@y and key secondary endpoint only considered a comparison
against placebo. reover, the small opioid sparing effect was not associated with a
decrease in prespécified ORAEs and is not considered as clinically significant. Phase 3
confirmator re including comparison of mean AUCO0-72 of pain intensity scores between
Zynrelef and \/acaine HCI as a primary or first key secondary endpoint, would be necessary
to include @ knee arthroplasty as a therapeutic indication of Zynrelef.

e Aug ion mammoplasty study (211) was an exploratory study where reduction
in‘m an,AUC of the NRS-A score through 24 hours (NRS-A0-24; primary endpoint) was
M for HTX-011 administered via instillation (and via nerve block) compared with saline
-'&-‘ bo. After 24 hours post-dose, there is no clinically meaningful difference in pain
@ores between HTX-011 400 mg/12 mg and both control groups. Mean and median total
pioid consumption in MME over 72 hours were numerically higher in HTX-011 400 mg/12 mg
administered via instillation compared to both control groups. These results are not sufficient to
assess B/R in augmentation mammoplasty.
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3.4. Unfavourable effects

LAST-related (CV and CNS) depend on the passage of bupivacaine into the bloodstream. Despite the fact
that Zynrelef allows to avoid the use of inadvertent intravascular injection and limit bupivacaine systemic
exposure, high plasma concentrations of bupivacaine associated with LAST-related TEAEs e been
identified and the incidence of certain LAST-related and rapid onset (less than 1 hour) LAS s is
quite similar between HTX-011 and bupivacaine HCl groups. Zynrelef being used single

administration, the dose cannot be reduced after instillation to better manage AEs. R

Impaired healing and local application site TEAEs are of particular interest for this@ct. Impaired
healing was reported with slightly higher incidence in pooled HTX-011 group (ZQ ersus 1.5% in
bupivacaine HCL and 0.4% in normal saline groups). The risk of local T, d wound healing
complications is not dose-dependent but seems to be related to the surgical sj %he volume available
to instil the product and suturing. In a surgery with a restrictive available %t of space to ensure a
complete instillation as bunionectomy, even a reduction of the volume éed seems not to ensure
conclusive results on wound healing complications.

In conclusion, the most important identified risks of Zynrelefﬁe LAST-related symptoms and
complications of wound healing in surgery with a small available@ to instil the product. Although it
seems that the risk of AEs related to systemic exposure to am is rather low, the possibility of
such risk should not be underestimated, especially in specifi r%upulations.

3.5. Uncertainties and limitations aboﬂ\Q’avourable effects

The safety data emerged from subjects undequ 4 different surgical procedures (bunionectomy,

mammoplasty, herniorrhaphy and TKA), in 4 di t surgical sites (2 bony models and 2 soft tissue

models) each with its own characteristics (spﬁ anatomic spaces, vascularity, post-surgical level of

pain) across heterogeneous populations iving, for the large majority of the pain medication (opioids

and non-opioids “on demand” with spedific dose regimen for each subject) and with different doses of

HTX-011 (ranging from 60mg/1.8mg%|vacaine meloxicam) to 400mg/12mg). These heterogeneous
n accurate conclusion regarding the HTX-011 safety profile.

characteristics represent a limit to§

Safety issues such as LAST an lications of wound healing seems depend on the type of surgery
(which could be explained by{ ferent characteristics of each surgical site, i.e. vascularization, space
available to instil the pro Nn the absence of specific studies, it seems difficult to extrapolate the
safety profile in other surg procedures. Hence, the indication was restricted accordingly.

Q\
0\
‘\Q

Ko
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Table 52: Effects Table for Zynrelef.

3.6. Effects Table é
O

Effect Short Unit HTX-011 Placebo Bupivacaine Uncertainties/ Strength of evidence References

Description HCL

Favourable Effects

Pain relief Mean AUCo-72 AUC &29 445.34 393.5 HTX-011 vs Placebo : -122.05 [-163.76, - 301: bunionectomy
of the NRS-A (982.641) (155.792) (153.756) 80.34], p<0.0001
Pain Intensity

Scores (SD) 0 HTX-011 vs Bupivacaine HCI: -70.16 [-
§ 107.07, -33.25], p=0.0022
Pain relief Mean AUCoqu C 269.39 350.82 341.88 HTX-011 vs Placebo: -81.43 [-125.83, - 302: Herniorrhaphy
of the NRS- (173.719) (171.224) (158.303) 37.02], p=0.0004
Pain Intens

Scores HTX-011 vs Bupivacaine HCI: -72.49 [-

108.32, -36.65], p<0.0001
(@ourable Effects

L
&(J
<@
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Short Unit HTX-011 Placebo Bupivacaine Uncertainties/ Strength of evidence References

Description HCL
TEAEs Q Safety profile is dependent on the type of Phase 2b/Phase 3
% 84,1 081,4 81,4 surgery. Therefore, pooling of the data has
\ significant limitations.
LAST Including O Study 301/302
Hypotension, Femgle86.0 Female 30.0  Female 41,7
Dizziness, % MaléNg2.5 Male 34,4 Male 44.1

Bradycardia,

arrhythmia :&
Including 0
delayed b

healing,

Wound healing dehiscence O o 2.0 0.4 1.5 Pooled safety data
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3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects 2
Zynrelef has been assessed at different doses and in different types of surgical models (bu@ tomy,
herniorrhaphy, total knee arthroplasty and augmentation mammoplasty).

2 4
Considering the efficacy of the new product in treatment of acute pain the Guideli &the Clinical
Development of Medicinal Products Intended for the Treatment of Pain states, that= efficacy profile
of a new product should normally be established in separate studies for bot atic and visceral
nociceptive pain” and "“to justify a general indication for the treatment of ac n, efficacy needs to
be demonstrated independently in models of both somatic and visceral p in models of somatic
pain and mixed somatic/visceral pain”.
In the case of Zynrelef, the studied models represent moderate t ere somatic pain model

(Bunionectomy study 301, 208; Total knee arthroplasty study 209) @nd mixed somatic/visceral mild
to moderate pain (Herniorrhaphy study 302, 202 and ortive study in Augmentation
mammoplasty). There is no data provided on the analgaesic g zlof HTX-011 in visceral moderate
to severe pain models or mixed somatic/visceral -@ to severe pain models, which
represents major abdominal, thoracic or vascular sn%ie . The applicant argument to replace
missing pain models with the mechanism of action@ e fixed combination is not endorsed as
justification it is based only on an assumption.

The current evidence cannot be extrapolated to@w models not studied (e.g. use in thoracic, large
abdominal or vascular surgery) and should be limij to pain models studied in phase 3 (bunionectomy,
open inguinal herniorrhaphy) with reasonable“extrapolation based on those overall positive phase 3

results. &

In studies 301 and 302 (bunionect @nd herniorrhaphy), uncertainties remain on the clinical
significance of the effect in te eégeries because the primary endpoint of phase 3 studies
is only partially endorsed in lin the scientific advice and the minimum difference that would be
considered as clinically signific en comparing AUC of pain intensity scores has not been justified.
It should be moreover consiis hat intrinsic factors with incidence on pain management should be
considered across differen of surgery. In addition, it could not be excluded that the effect size on
pain (AUC of NRS scoresg decreased opioid consumption on the overall interval (0-72 hours) may
be mainly driven by thects size on the first day post-dose (0-24 hours). However, it is estimated
that Zynrelef has ically significant effect on reduction of pain scores during at least the
first 24 hours Q\- ose and the applicant successfully justified an opioid sparing effect associated
with a decreag i RAE in bunionectomy and herniorrhaphy. This opioid sparing effect of Zynrelef
is consider modest but clinically significant.

Overall,
safety,
va

ef's safety profile is in line with the known safety profile of bupivacaine, no specific
which can be related to meloxicam was identified. However, the safety profile seems to be
depending on the type of surgery and the characteristics of surgical site
ularisation, size of the wound and amount of space available for HTX-011). The applicant claimed
a broad indication to reduce postoperative pain, but to date, based on safety data reviewed for
bunionectomy, mammoplasty, herniorrhaphy and TKA, the extrapolation of Zynrelef safety to other
surgical sites seems difficult to determine. Hence, the indication was restricted. Furthermore, two
specific concerns remain to consider as uncertainties.
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The first concern is related to the passage of bupivacaine into the bloodstream and compatible with the
potential onset of LAST-related AEs (CNS and CV). Despite of the fact that Zynrelef allow to avoid the
use of inadvertent intravascular injection, the incidence of certain LAST-related AEs is quite similar
between Zynrelef and bupivacaine HCl groups (especially in study 302). Regarding LAST-related AEs,
higher plasma concentrations of bupivacaine were associated with the highest incidence of LA elated
AEs, but a formal causal relationship between these concentrations and the occurrence of L %ated
AEs remain difficult to demonstrate. @

The second concern is related to the administration of an “adequate volume” of the prodt @he surgical
site to ensure both a good wound closure with no dehiscence and no expressi %n excess of
Zynrelef from the surgical site. In a surgery with a restrictive available amou Q space for ensure
a complete instillation as bunionectomy, even a reduction of the volume i ad seems not ensure
conclusive results on the reduction of the major wound healing complication&

3.7.2. Balance of benefits and risks @

The benefit/risk balance of Zynrelef is considered positive. {

3.7.3. Additional considerations on the bene@sk balance

NA \OQ
O

The overall B/R of Zynrelef is positive. Q

X
4. Recommendationaoo

3.8. Conclusions

Outcome

Based on the CHMP revieQata on quality, safety and efficacy, the CHMP considers by consensus
that the benefit-risk balance“af Zynrelef is favourable in the following indication:

Zynrelef is indicatetﬂ eatment of somatic postoperative pain from small- to medium-sized surgical
wounds in adults (se ction 5.1).

L 4
The CHMP th(%bse recommends the granting of the marketing authorisation subject to the following
conditiong®

N

s or restrictions regarding supply and use

icifal product subject to restricted medical prescription.
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Other conditions and requirements of the marketing authorisation

Periodic Safety Update Reports

The requirements for submission of periodic safety update reports for this medicinal product a@t
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Dir@
2001/83/EC and any subsequent updates published on the European medicines web-por%

&
The marketing authorisation holder shall submit the first periodic safety update repor P\ is product
within 6 months following authorisation. :(

Conditions or restrictions with regard to the safe and efi ’.%e use of the
medicinal product 0

Risk Management Plan (RMP) @

The MAH shall perform the required pharmacovigilance activitiesggxterventions detailed in the

agreed RMP presented in Module 1.8.2 of the marketing autth n and any agreed subsequent

updates of the RMP.
An updated RMP should be submitted:
® At the request of the European Medicines Ag )

® Whenever the risk management system @odiﬁed, especially as the result of new
information being received that may | a significant change to the benefit/risk profile or
as the result of an important (pharmaceyigilance or risk minimisation) milestone being

reached. &
Additional risk minimisation n&@s

Not applicable O

Obligation to conduct pQ thorisation measures

Not applicable \

Conditions, Qﬁstrictions with regard to the safe and effective use of the
uct to be implemented by the Member States

medicinal 6
2 4
Not applﬁb\;

QQJ
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