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| -
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0
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STUDY ADMINISTRATIVE STRUCTURE
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Sponsor’s Responsible Medical Officer/Medical
Momitor and Study Director:

Global Blood Therapeutics, Inc.

181 Oyster Point Blvd.
South San Francisco. CA 94080 USA
Telephone: (650) 741-7700

Fax: (650) 741-7701
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PROTOCOL SYNOPSIS

Study Number

GBT440-032, Amendment 4

Study Title

A Phase 3, Randomized. Double-Blind, Placebo-Controlled Study of Voxelotor
(GBT440) 1n Pediatric Participants with Sickle Cell Disease (HOPE Kids 2)

Investizgational
Product

Voxelotor as 500 mg tablets or as 300, 400, 600, and 900 mg powder for oral
suspension (packaged in stick pack pouches) or as 100 and 300 mg dispersible
tablets

Matching placebo

Sponsor

Global Blood Therapeutics. Inc.; a wholly owned subsidiary of Pfizer Inc.

181 Oyster Point Blvd
South San Francisco, CA 94080
United States of Amernica

Number of
Clinical Sites

The study will be conducted at approximately 50 intemational clinical sites.

Number of
Study
Participants

Approximately 224 participants with sickle cell disease (SCD), aged = 2 to
= 15 years.

Treatment

Participants will be randomized in a 1:1 ratio to recetve voxelotor or placebo. All
participants younger than 12 years of age and randomized to voxelotor will receive a

dose based on their body weight to provide exposure corresponding to the adult dose
of 1500 mg/day. Participants 12 yvears or older will take 1500 mg/day.

Participants will receive study drug as a tablet dosage form or powder for oral
suspension dosage form (packaged in stick pack pouches). If powder for oral
suspension 15 not available, dispersible tablets will be used.

Voxelotor, in all dosage forms, may be taken with or without food. Voxelotor tablets
should be swallowed whole. The powder for oral suspension should be mixed with
hquid. Likewise, voxelotor dispersible tablets should be dispersed in hquid. Details
regarding preparation of voxelotor for administration are provided in the Pharmacy
Manual (provided separately).

The participant’s weight at screening will be used to determine their initial treatment
dose. Dosing should be adjusted if the participant’s weight increases or decreases at
any clinic visit. The participant’s weight will be measured and dose adjustments will
be made as needed, as outlined in the Pharmacy Manual.

Objectives

Pnimary Objective;

The primary objective 1s to evaluate the effect of voxelotor compared to placebo on
the transcramal Doppler (TCD) time-averaged mean of the maximum velocity
(TAMMV) arterial cerebral blood flow at 24 weeks in SCD participants = 2 to

= 15 years of age with conditional (170 to < 200 cm/sec) TCD flow velocity.

Secondary Objectives:

The secondary objectives are to evaluate the effects of voxelotor compared to
placebo on:

¢ Change in TCD flow velocity at Week 48 and Week 96
® Conversion of TCD category from conditional to abnormal

CONFIDENTIAL
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Objectives
(cont’d)

* Reversion of TCD category from conditional to normal

* Proportion of participants with TCD response

® Change in hemoglobin (Hb) over time

¢ Change in clinical measures of hemolysis

*  Annualized incidence rate of vaso-occlusive crises (VOCs)

Safety Objectives:
The safety objective is to assess the safety and tolerability of voxelotor compared to
placebo.

Pharmacokinetic Objectives:

The pharmacokinetic (PK) objective is to assess the PK of voxelotor as evaluated by
population pharmacokinetics (PPK) analysis.

Study Design

The study will be conducted globally at approximately 50 clinical sites.
The study consists of 3 peniods:

® Screeming: up to 35 days prior to randomization

e Treatment: 96 weeks

e Follow-Up: 28 days (4 weeks) after the last dose
Approximately 224 participants aged 2 to < 15 years will be randomized 1:1 to
voxelotor or placebo.
Participants = 12 years old will be administered a fixed dose of voxelotor
1500 mg/day. Participants vounger than 12 vears of age will recetve voxelotor at a
weight-based {1500 mg-equivalent) dose.
Following completion of study treatment, eligible participants will be given the
option to enroll in an open-label extension study (under a separate protocol) to
receive voxelotor for a mimimum of 3 years (3 years or until commercial product
becomes available or a managed access program. whichever is longer).
At the time of randomization, participants will be stratified by hydroxyurea (HU) use
(ves/no), age (2 to < 8 years; = & to < 15 years). Screening TCD flow velocity value
(170 to < 185 cm/sec; 185 to < 200 cm/sec) and geographic region (Africa including
Middle East and North Africa [MENA]: rest of world). Stratification of participants
by age was chosen to evenly balance by age distribution using the expected median
age of 8 years.

CONFIDENTIAL
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Dosing of participants between 2 and < 4 years of age:

At least 15 participants from 2 to < 4 years of age will be enrolled. Enrollment of
participants < 4 years of age will be imtiated after the Data and Safety Monitoring
Board (DSMB) has reviewed safety and PK data from at least 12 participants

< 30 kg treated with voxelotor for at least 28 days. These data for at least

12 participants may be generated from any voxelotor clinical studies.

Duration of
Study
Participation

The duration of study involvement for an individual participant 1s expected to be
approximately 105 weeks.

The study will end when the last parficipant’s last visit occurs.

Statistical
Methods

Primary Endpoint
The primary efficacy endpoint is the change from Baseline at 24 weeks in TAMMV
arterial cerebral blood flow. as measured by TCD.

Secon Endpoints

The secondary efficacy endpoints are as follows:
* Change from Baseline in TCD flow velocity at Week 48 and Week 96
® Time to conversion to abnormal TCD flow velocity (= 200 cm/sec)
* Time to reversion to normal TCD flow velocity (< 170 cm/sec)

* Proportion of participants with TCD flow velocity reduction = 15 cm/sec at
Week 24, Week 48, and Week 26

® Change in Hb from Baseline at Week 24, Week 48, and Week 96

® Change in climcal measures of hemolysis (unconjugated bilirubin,
% reticulocyte, absolute reticulocyte, and lactate dehvdrogenase [LDH]) from
Baseline at Week 24, Week 48, and Week 96

* Annualized incidence rate of reported VOCs

Safety E 1nts

The safety endpoints include adverse events (AEs), clinical laboratory assessments,
and vital signs.
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Statistical
Methods
(cont’d)

Pharmacokinetic Endpoint
The endpoint 15 whole blood and plasma voxelotor PK as evaluated by PPK analysis
using nonlinear mixed effects modeling.

Sample Size

The sample size 1s planned to provide sufficient statistical power for the primary
efficacy analysis and for a robust safety database. In addition, the number of events
required to assess secondary efficacy endpoints, eg. percentage conversion to
abnormal TCD category. 1s also considered.

For the primary endpoint (change from Baseline in TCD flow velocity [cm/sec]).
assuming equal allocation across treatment groups and a common variance, an
estimate of the number of participants in each of 2 treatment groups used the
following assumptions in the power calculation:

e Targeted treatment effect: difference in mean change from Baseline in TCD
flow velocity 1s 15 cm/sec

® Common standard deviation is 24 cm/sec
e A significance level of 5% (2-sided)
Assuming a 20% drop out rate, a sample size of 112 participants per group provides

> 95% power to detect the targeted treatment effect for the following hypothesis test
using a Student’s t-test:

Ho: pu=pz2 VErsus Ha: piFpo

where p; and p; stand for mean change from Baseline in TCD flow velocity at
Week 24 1n voxelotor and placebo groups, respectively.

For the secondary efficacy endpoint of time to conversion to abnormal TCD
category, assuming 35% of participant in the placebo group have experienced a TCD
flow velocity = 200 cm/sec by Week 96, a hazard ratio of 0.5 between voxelotor
group and placebo, a fixed follow up time of up to 96 weeks for each participant, and
an overall 20% drop out rate, a total of 49 events 15 expected. This provides
approximately 65% power for a log-rank test at a two-sided significance level of 5%
and approximately 75% power at a two-sided significance level of 10% (PASS
version 11).

Efficacy Analyses
The primary analysis of change in TCD flow velocity from Baseline to Week 24 will
be performed using a mixed model for repeated measures (MMRM). Independent
variables will include treatment, study visit, treatment by study visit interaction, and
randomization stratification factors (1e, HU use, age, Screening TCD flow velocity,
and geographic region). Within-subject variability will be modeled using an
unstructured covariance matrix.
The secondary endpoints will be analyzed as descibed below.
® Change from Baseline endpoints:
— Change in TCD flow velocity from Baseline to Week 48 and Week 96 will
be analyzed with the same MMEM as described for the primary efficacy
endpomnt (i1e, change from Baseline in TCD flow velocity at Week 24). A
single model will be fit incorporating data from all tmepoints.
— (Change in Hb and clinical measures of hemolysis (unconjugated bilirubin,
% reticulocytes, absolute reticulocyte, and LDH) from Baseline at Week 24,
Week 48, and Week 96 will be analyzed with a similar approach.
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Statistical
Methods
(cont’d)

® TCD responder endpoint:

— The TCD responder endpoint, defined as a TCD flow velocity reduction
from Baseline > 15 cm/sec at a given timepoint, eg, Week 24, Week 48. or
Week 96, will be analyzed using an exact Cochran-Mantel-Haenszel
(CMH) general association test stratified by the randomization
stratification factors for the treatment difference between voxelotor and
placebo.

* Time to events endpoints:

— For time to conversion from conditional to abnormal TCD, the Kaplan-
Meier method will be used to estimate the landmark rates and the
associated 95% confidence intervals in the voxelotor and placebo groups at
Week 24, Week 48, and Week 96. A log-rank test stratified for the
randomization stratification factors will be used to test the difference
between voxelotor and placebo groups. A Cox proportional hazard model
may be used to estimate the hazard ratio_ as appropriate.

— Time to reversion from conditional to normal TCD will be analyzed using
a similar approach.

Safety and Tolerability Analyses

Safety analysis will be performed on all participants receiving at least one dose of
study drug.

Adverse events (AEs) will be classified according to the Medical Dictionary for
Regulatory Activities (MedDRA). The incidence of treatment-emergent adverse
events (TEAEs), defined as an event that occurs on or after Day 1 of study treatment
or the worsening of a preexisting condition on or after Day 1 of study treatment, will
be tabulated by System Organ Class (SOC), preferred term, severity, and relationship
to study drug. Changes in laboratory parameters (hematology, serum chemastry, and
liver function tests) and vital signs (eg, blood pressure [BP]. pulse. and body
temperature) over time will be summarized descriptively.

SCD-related AEs will be collected and summanized separately (including VOC, acute
chest syndrome, osteonecrosis, priapism, etc.)

Pharmacokinetic Analyses

PPK analysis will consist of all participants who receive active study drug and have
at least one measured concentration at a scheduled PK time point after the start of
dosing. If any participants are found to be noncompliant with respect to dosing or
have incomplete data, protocol deviations, or clinical events that affect PK. a
decision will be made on a case-by-case basis as to their inclusion in the analysis.
Participants in this population will be used for all PK summaries. PPK analyses using
nonlinear mixed effects modeling will be performed to characterize voxelotor PK in
plasma and whole blood. The influence of demographic covarates (such as body
weight, height, age, gender) on voxelotor PK parameters (ie, clearance [CL] and
volume of distribution) will be investigated. If appropriate, the voxelotor PK data
may be pooled with PK data from other studies.

Continuous variables will be descriptively summarized using mean, standard
deviation (SD). coefficient of vanation (CV%. as appropriate), median, mimimum,
maximum, and as appropriate, geometric mean. Categorical vaniables will be
descriptively summarized by presenting the number (frequency) and percentage in
each category.
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3 1 INTRODUCTION
1.1. Disease Background

Sickle cell disease (SCD) 1s a rare, devastating, and debilitating disease marked by the
pathophysiologic features of hemolytic anemma, vaso-occlusion, and progressive end-organ
damage, with a clinical course characterized by life-long disability and early death. In addition to
unpredictable and recurrent episodes of severe pain, commonly referred to as panful crises,

a systemic vasculopathy leads to chromie and progressive tissue injury across multiple organ
systems. Multiple pathophysiologic mechamsms likely contribute to the systemic vasculopathy,
mncluding importantly, chronic hemolytic anemia (Rother, 2005).

The most devastating complication of pediatric SCD 1s the development of central nervous
system events such as overt stroke or silent cerebral infarcts which can produce significant
physical and neurocognitive deficits (Ohene-Frempong, 1998; DeBaun, 2016). Transcranial
Doppler (TCD) ultrasonography to assess cerebral artery blood flow velocity in children with
SCD has been shown to be a reliable predictor of stroke (Adams, 1992). Patients with
“abnormal” TCD flow velocities (= 200 cm/sec) are at high risk of stroke, which can be
mitigated by chronic red blood cell (RBC) transfusion or hydroxyurea (HU) (Adams, 1998;
Adams, 2005; Ware, 2016). Because of these findings, practice gunidelines recommend that all
children with Sickle Cell Anemia (HbSS or HbSpthal) should be screened annually with TCD
according to methods employed n the STOP (Ophinuzing Primary Stroke Prevention in SCD)
studies, beginmng at age 2 and contimung until at least age 16 (NIH, 2014; Yawn, 2014).

Patients with “conditional” TCD flow velocities (>> 170 to < 200 cm/sec) are at lower risk of
stroke than patients with abnormal TCD flow velocities (risk for conditional 1s approximately
2% per year, for abnormal 1s approximately 9% per year, and for healthy children without SCD
15 < 0.1% per year), but still have sigmficantly elevated stroke risk. Practice pmudelines
recommend that patients with conditional TCD flow velocities undergo more frequent screening
and referral to specialist care for stroke prevention. Currently there 1s no standard-of-care therapy
mdicated to reduce stroke risk or prevent future need for transfusions i patients with conditional
TCD flow velocities.

As current treatment options are limited, there remains a sigmificant unmet medical need for
novel therapies and for the early treatment of pediatric patients with SCD to mutigate the
consequences of the disease (Stemberg, 2003). None of the currently-approved SCD therapies
target the underlying mechanism of the disease to prevent the polymernization of sickle
hemoglobin (HbS) and the sickling of RBCs which in turn underhies the serious and
life-threatening clinical complications of SCD (Bunn, 1997).

1.2. Voxelotor

Voxelotor (formerly known as GBT440) 1s an orally adommstered small molecule that inhibats
HbS polymerization by allosterically modifying hemoglobin-oxygen (Hb-O:) affinity, and is
approved in the United States (US) for use m patients with sickle cell disease (SCD) who are
12 years and older (Oxbryta® United States Prescription Information [USPI]). Marketing
approval in other regions has been received or 1s being sought. For details on the global
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registration status, please refer to the current Investigator’s Brochure (IB), which 1s the Single
Reference Safety Document (SRSD) for this study.

Voxelotor was designed to bind to HbS with preferential partitioning into RBCs. It binds
covalently and reversibly via Schiff base to the N-terminal valine of the Hb « chain (1e, a smgle
voxelotor molecule binding per HbS tetramer in a 1:1 stoichiometry) and allosterically

(Eaton, 1999) mcreases sickle hemoglobin-oxygen (HbS-O;) affimity (Oksenberg, 2016),
stabilizing the oxyHDb state and inhibiting polymenzation (Oksenberg, 2016). The voxelotor
binding site 1s distant from heme pockets and therefore it can mncrease oxygen (0O-) affimty
without sterically blocking the release of Oz

A primary and obligatory event in the molecular pathogenesis of SCD is the polymenization of
deoxygenated HbS which results in RBC membrane damage, destruction, and resulting clinical
consequences of hemolytic anerma and vaso-occlusion leading to chrome organ mjury, debilitating
symptoms, and early mortality. Because oxyhemoglobm (oxyHDb) 1s a potent mhibitor of HbS
polymenzation, mcreasing the proportion of oxyHb m all RBCs with voxelotor can reduce HbS
polymenization, decrease RBC membrane damage and destruction and has the potential to
subsequently achieve long term disease modification. This pninciple 1s supported by the finding
that in patients with sickle hereditary persistence of fetal hemoglobm, the dilution of HbS by 20%
to 30% fetal hemoglobin (HbF) in all RBCs 1s sufficient to inhibit HbS polymenzation, preventing
RBC damage and SCD chimical sequelae. This suggests that pharmacologically mamntaimng
approximately 20% to 30% of hemoglobin (Hb) in the nonpolymernizing oxygenated state m all
RBCs may be an effective approach for the treatment of SCD. By addressing the multiple
underlying mechamstic culpnits of stroke mn patients with SCD mcluding low Hb, hemolysis and
mechamistic culprits of stroke in patients with SCD including low Hb, hemolysis and
polymenzation (Adams, 2005; Kwiatkowsla, 2010; Platt, 2008), voxelotor has the potential to
constitute a disease modifying therapy and alleviate chimical mamifestations of SCD (Pemine, 1972;
Natta, 1974; Bethlenfalvay, 1975; Stamatoyannopoulos, 1975; Talbot, 1983; Akmsheye, 2011;
Alansheye 2012).

In this study, the neurologic and the overall benefits and nisks of long-term treatment (up to
96 weeks) with voxelotor in pediatric participants 2 to < 15 years of age will be mvestigated.

1.3 Summary of Relevant Nonclinical Data and Clinical Data

1.3.1. Nonclinical Data

Primary pharmacodynamies (PD) studies of voxelotor consisted of 1n vitro and in vivo studies to
characterize (a) voxelotor binding and affinity for Hb, (b) the effect of voxelotor on HbS
modification using purified Hb, washed RBCs, and whole blood, and (c) the efficacy of
voxelotor m vivo in a mouse model of SCD. These in vitro assays of increasing complexity
mncluded measuring Hb-O2 via hemoximetry, quantifying stabilization of the oxyhemoglobin
state conformation, delaymg HbS polymenzation at low Oz tension, preventing mn vitro sickling
induced by a low Oz environment, decreasing viscosity and improving deformability of RBCs m
blood from patients with SCD (Dufu, 2018). In addition, these studies show that voxelotor-
modified Hb retains the Bohr Effect, which 1s the ability to offload O; from Hb in metabolically
active (low pH) tissues.
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Collectively, these studies demonstrate that voxelotor increases Hb-O» affinity with high
specificity of binding to Hb, stabilizes the oxy or R-state conformation of Hb, prevents HbS
polymenzation and RBC sickling in vitro, and improves sickle blood viscosity and deformability
n vitro. In addition, voxelotor mcreases HbS-O; affimty and RBC half-life, while decreasmg

ex vivo sickling and reticulocyte count in a SCD mouse model.

Additional information regarding nonclinical pharmacology (including safety pharmacology and
metabolism) and toxicology 1s provided in the most current version of the voxelotor IB, provided
separately.

1.3.2. Clinical Data

The Phase 3 double-blind, randomized, placebo-controlled study, Study GBT440-031, in which
adults and pediatric participants (aged 12 to 17 years) received placebo, voxelotor 900 mg, or
voxelotor 1500 mg 1s completed. In this study, voxelotor was shown to sigmificantly increase Hb,
improve anenua, and reduce clinical measures of hemolysis 1n adult and pediatnic participants

12 years of age and older with SCD.

Information regarding the safety and tolerability, and efficacy of voxelotor 1s provided in
Section 1.4 and detailed in the current version of the voxelotor IB.

1.4. Summary of the Known and Potential Risks and Benefits of
Voxelotor

Climcal data to date have shown that treatment with voxelotor results in a dose-dependent
mcrease in Hb within 2 weeks that 1s maintained through 24 weeks, and with an associated
decrease in clinical measures of hemolysis (including mdirect bilirubin, reticulocytes, and LDH),
which correlates with drug exposure (Brown, 2018; Vichinsky, 2018). Durability of response 1s
sustained through 72 weeks of treatment (Howard, 2021). By stabilizing HbS in the oxy-Hb
state, voxelotor delays 1n vitro HbS polymerization and prevents RBC sickling in blood from
patients with SCD (Oksenberg, 2016). By inhibiting HbS polymerization, voxelotor has been
shown to improve RBCs deformability and reduce blood viscosity. Treatment with voxelotor has
also led to sigmficant reductions in sickle cell counts in the peripheral blood (Dufu, 2018), which
support the potential for voxelotor to serve as a disease-modifying therapy for SCD.

Based on available data, voxelotor has been well tolerated over a range of tested doses up to and
mcluding 1500 mg daily mn adult and pediatric clinical study participants with SCD (Studies
GBT440-031, GBT440-001, and GBT440-007). There have been no concerning safety findings
arising from review of data from the completed Phase 3 Study GBT440-031 and the ongoing
Phase 2 pediatnic study, GBT440-007_

Based on the safety data from the Phase 3 study in adult and adolescent participants with SCD,
non-SCD-related treatment-emergent adverse events (TEAEs) were predominantly of low-grade
severity and were transient. Identified risks include the adverse drug reactions (ADRSs) of
diarthea, abdominal pain, nausea, rash, and drug hypersensitivity. As expected, SCD-related
TEAEs were common, and the incidence of SCD-related TEAEs, including sickle cell anemma
(SCA) with crisis, was simular for the voxelotor and placebo treatment groups. The profile of
non-SCD-related and SCD-related TEAESs 1n adolescent participants was similar to the voxelotor
treatment groups in the adult population_
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Across all SCD studies, the overall incidence of TEAES leading to study treatment
discontinuation was low and the most commonly reported serious adverse events (SAEs) were
predonunantly assessed as not related to study treatment but to underlying SCD; predomnunantly
SCA with crisis.

Overall, no clinical safety concerns consistent with mmadequate tissue oxygenation were identified
in the voxelotor clinical development program, including participants with SCD. Of particular
note, maximal exercise testing in patients with SCD (Howard, 2019) and healthy volunteers
exposed to hypoxic (12.5%) conditions have shown no detnnmental effects of voxelotor on
chinically relevant physiologic parameters that would mndicate hypoxic tissue stress (eg, vital
signs, cardiac output, lactate, exercise capacity, dyspnea and perceived exertion, mental status)
(Stewart, 2018a, Stewart, 2018b, Hutchaleelaha, 2019).

The evidence generated by clinical studies and post-marketing experience suggests there 1s no
mcreased risk of VOC after abrupt discontinuation of voxelotor.

Taken together, the safety outcomes and efficacy from clinical studies to date demonstrate an
acceptable risk-benefit profile of voxelotor and support its continued development in pediatnic
participants with SCD. In Study GBT440-032, participants with conditional TCD flow velocities
(= 170 to < 200 cm/sec) will be enrolled. Currently there are no standard-of-care therapies
mndicated to reduce stroke risk or prevent future need for transfusions in patients with conditional
TCD flow velocities. Treatment with voxelotor may reduce the stroke nisk in participants with
conditional TCD flow velocity at baseline.

Additional information regarding climical studies and safety 1s available in the most current
version of the voxelotor IB.

1.5. Study Rationale

The purpose of Study GBT440-032 1s to evaluate the effect of voxelotor on stroke reduction, as
measured by TCD flow velocity in participants 2 to < 15 years of age with SCD who have
conditional TCD flow velocity at baseline.

The primary endpomt of this study 1s change from baseline at 24 weeks in time averaged
maximum of mean velocity (TAMMYV) arterial cerebral blood flow as measured by TCD.

A reduction m stroke risk, using TCD flow velocity as an endpoint 1s based on the following:

e Anemma was the single most powerful predictor of stroke in a multivanate analysis in
patients with SCD without prior history of stroke/transient 1schemuc attack (TILA)
(RR: 1.85 per 1 g/dL decrease m Hb for stroke; p < 0.001) (Ohene-Frempong, 1998).

¢ TCD flow velocity 1s strongly associated with long-term stroke nisk reduction after
adjustment for other patient factors (Adams, 1992).

e An abnormal TCD flow velocity 1s an indication for primary stroke prophylaxis with
chronic blood transfusion; conditional TCD flow velocity also confers elevated stroke
risk (2% to 5% [Hankins, 2008]) and requires frequent monitoring (Adams, 1997,
NHLBI, 2014; Zétola, 2012), and a 15 cm/s reduction 1n TCD flow velocity 1s
chmically meaningtful (Hankins, 2015).
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1.6. Description of and Justification for the Route of Administration,
Dosage, Dosage Regimen, and Treatment Period(s)

Voxelotor 1s available in an oral form and is intended for once daily adminmistration. See below,
and Section 3.1.1 and Section 5.1 for additional information regarding the dose to be used in this
study.

1.6.1. Dose Rationale

The doses of voxelotor to be evaluated in this study are 1500 mg orally daily for participants

= 12 years of age or a 1500-mg weight-based adult equivalent (see Table 1) for participants

< 12 years of age. This dose of voxelotor 1s supported by: (1) absence of concerning exposure-
related safety findings from the pivotal Phase 3 study GBT440-031 in adults and adolescents
with SCD; (2) a statistically significant and climically meaningful increase in Hb, and reductions
1n clinical measures of hemolysis observed with voxelotor 1500 mg, which were more robust
than those observed with voxelotor 200 mg (Vichinsky, 2018); 3) the efficacy of the 1500-mg
dose 1n adolescents is supported by similar improvements in Hb and hemolysis measures
observed in the Phase 2a Study GBT440-007 (Brown, 2018); 4) exposure-response analyses
using data from both Study GBT440-031 and Study GBT440-007 demonstrating dose-dependent
treatment effects of voxelotor on Hb and hemolysis measures; 5) the majornity of adult and
adolescent participants receiving voxelotor 1500 mg in the GBT440-031 study achieved the
intended therapeutic target of 20% to 30% mean % Hb occupancy.

Dosing for participants < 12 years of age will be weight based, as presented in Table 1 and
Table 2, and 15 anticipated to provide exposures similar to adolescent participants receiving
voxelotor 1500 mg. These doses are based on population pharmacokinetics (PPK) utilizing
allometric scaling and are expected to provide exposures of voxelotor equivalent to exposures
observed m adults (Study GBT440-031) and adolescents (Studies GBT440-007 and GBT440-

031) (Washington, 2018).

Two dosage forms of voxelotor may be evaluated in this study for participants < 12 years of age;
powder for oral suspension or dispersible tablet. To estimate appropniate doses of voxelotor
powder for oral suspension to be evaluated i pediatric participants (2 years to < 12 years) with
SCD, multiple doses of voxelotor were simulated by weight group (5 kg to < 10 kg, 10 kg to
<20 kg, and 20 kg to < 40 kg). The sinmlations were based on a voxelotor whole blood PPK
model, including data from adults, adolescents, and children aged 6 to 11 years. The model used
the same model structure (1e, 2-compartment model with first-order absorption) as the adult PPK
model. The clearance (CL) and central volume (V) were scaled allometrically based on
participant weights sampled from age-stratified normal distributions for children with
homozygous SCD (Thomas, 2000).

A bioequivalence study in healthy volunteers (Study GBT-0119) showed that a single dose of the
powder for oral suspension dosage form had an approximately 35% greater exposure than the
same milligram dose of dispersible tablet. Therefore, for participants in this study recerving the
dispersible tablet dosage form, the dose of the dispersible tablet will be increased by 35%
relative to the powder for oral suspension dose to adjust for the difference i the dosage form
(see Table 1 and Table 2).
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It 15 intended that the powder for oral suspension dosage form will be used throughout the entire
study. The dispersible tablet dosage form will only be used in this study if the supply of powder
for oral suspension 1s insufficient to complete the study.

Table 1: Voxelotor Powder for Oral Suspension Weight-Based Doses for Participants
Less than 12 Years of Age
Population 1500 mg-Equivalent Adult Dose
10to<20 kg 600 mg
20to =40 kg 900 mg
=40 kg*® 1500 mg

Note: All participants = 12 years of age will take voxelotor 1500 mg admimistered as tablets, regardless of their
weight.
* Voxelotor will be administered as 500 mg tablets.

Table 2: Voxelotor Dispersible Tablet Weight-Based Doses for Participants Less than
12 Years of Age
Population 1500 mg-Equivalent Adult Dose
10to=20kg 800 mg
20to =40 kg 1200 mg
=40 kg® 1500 mg

Note: All participants = 12 years of age will take voxelotor 1500 mg admuinistered as tablets, regardless of their
weight
* Voxelotor will be administered as 500 mg tablets.

1.6.2. Use of a Placebo Conirol

This study uses placebo as a comparator on the background of standard of care treatment.
Placebo was chosen as the control because it 1s necessary to determune the efficacy, safety,

and tolerability of voxelotor by allowing safety signals to be distingmished from AEs occwring
due to SCD.

With the exception of the imitiation of HU during screeming or after randonuzation and chronie
transfusion, all approved therapies for SCD are allowed under this protocol. This meludes
analgesics, HU, and L-glutamine, according to the local standard of care.

Randomuzation to placebo treatment in this study does not place study participants at increased
risk, as the standard of care for patients with conditional TCD flow velocities 1s continued
observation, including repeat TCD assessments.

CONFIDENTIAL 23



090177e19e152288\Approved\Approved On: 19-Jul-2023 22:26 (GMT)

Global Blood Therapeutics, Inc. Voxelotor
Protocol Amendment 4 GBT440-032

2. STUDY OBJECTIVES
See Section 3 for details regarding the mvestigational plans.

2.1. Primary Objective
The primary objective 1s to evaluate the effect of voxelotor compared to placebo on the TCD
time-averaged mean of the maximum velocity (TAMMY) arterial cerebral blood flow at
24 weeks i SCD participants = 2 to < 15 years of age with conditional (170 to < 200 cm/sec)
TCD flow velocity.
2.2. Secondary Objectives
The secondary objectives are to evaluate the effects of voxelotor compared to placebo on:
e Change mn TCD flow velocity at Week 48 and Week 96
e Conversion of TCD category from conditional to abnormal
¢ Reversion of TCD category from conditional to normal
* Proportion of participants with TCD response
¢ Change m Hb over time
e Change mn clinical measures of hemolysis

s Annualized incidence rate of vaso-occlusive enises (VOCs)

2.4. Safety Objective
The safety objective 1s to assess the safety and tolerability of voxelotor compared to placebo.

2.5 Pharmacokinetic Objective

The pharmacokinetic (PK) objective 1s to assess the PK of voxelotor as evaluated by PPK
analysis.
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3. INVESTIGATIONAL PLAN

This multicenter SCD study 1s a randomuzed, placebo-controlled, double-blind, prospective study
of the efficacy and safety of voxelotor in pediatric participants = 2 to < 15 years of age.

3.1. Study Endpoints
Study endpoints are described in Section 8.

3.1.1. Study Design

The study will be conducted globally at approximately 50 climcal sites. Study procedures and
assessments are outlined m Section 6. The timing of these procedures and assessments are
provided in Appendix A, Appendix B, and Appendix C. Dosage and treatment admministration are
outlined 1n Section 5.

The study consists of 3 periods (Figure 1):
e Screemng: up to 35 days prior to randomization
* Treatment: 96 weeks

e Follow-Up: 28 days (4 weeks) after the last dose

Approximately 224 participants aged 2 to < 15 years will be randomized 1:1 to voxelotor or
placebo.

Participants = 12 years old will be administered a fixed dose of voxelotor 1500 mg/day.
Participants younger than 12 years of age will receive voxelotor at a weight-based
(1500 mg-equivalent) dose, as described in Section 1.6 (Table 1).

Following completion of study treatment, eligible participants will be given the option to enroll
in an open label extension study (under a separate protocol) to recetve voxelotor for a mimnimum
of 3 years (3 years or until commercial product becomes available or a managed access program,
whichever 1s longer).

At the time of randomization, participants will be stratified by HU use (yes; no), age (2 to

< 8 years; > 8 to < 15 years), Screeming TCD flow velocity value (170 to < 185 cm/sec; 185 to
< 200 cm/sec), and geographic region (Africa including Middle East and North Africa [MENA];
rest of world). Stratification of participants by age was chosen to evenly balance by age
distribution using the expected median age of 8 years.
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Figure 1: Study Schema

96 weeks
of treatment

rJﬂl_li!Z!LUDpUEJ T

Abbreviations: EOT, end of treatment.
Note: Pnmary endpoint will be assessed at Week 24.

In this study, TCD flow velocities are categorized as follows:

1. Nommal: <170 cm/sec

2. Conditional: 170 to < 200 cm/sec — the eligible participant population for this study

3.  Abnormal:- > 200 cm/sec

Enrolled participants with TCD flow velocity values = 200 but < 220 cm/sec may continue in the
study and must have a repeat TCD within 2 to 4 weeks (timing based on Principal Investigator
chinical judgement). If the repeat TCD flow velocity 1s abnormal, study drug will be discontinued
(see Section 3 4 2 for information on discontinuation requirements) and the participant 15
required to return for the End of Study (EOS) wisit (28 days after the last dose of study drug).
Participants will be treated according to local standard of care for abnormal TCD flow velocity.

Enrolled participants with TCD flow velocity value of = 220 cm/sec will have study drug
discontinued and return for the EOS wvisit (28 days after the last dose of study drug). Patients will
be treated according to local standard of care for abnormal TCD flow velocity.

3.1.2. Dosing of Participants Between 2 Years and < 4 Years of Age

At least 15 participants from 2 years to < 4 years of age will be enrolled. Enrollment of
participants < 4 years of age will be imtiated after the DSMB has reviewed safety and PK data
from at least 12 participants < 30 kg treated with voxelotor for at least 28 days. These data for at
least 12 participants may be generated from any of the voxelotor studies.

3.1.3. Assessments

Assessments and procedures are described 1n Section 6 and in Appendix A Appendix B, and
Appendix C.

3.14. Data and Safety Monitoring Board

An mdependent DSMB will monitor the safety and conduct of the study. The responsibilities,
and other details of the DSMB will be described i the DSMB Charter.

CONFIDENTIAL 26



090177e19e15228 8\Approved\Approved On: 19-Jul-2023 22:26 (GMT)

Global Blood Therapeutics, Inc. Voxelotor
Protocol Amendment 4 GBT440-032

The DSMB will be comprised of medical and statistical representatives and may provide
recommendations to the Sponsor regarding stopping or modifying the study.

Sites and their respective Institutional Review Boards (IRBs)/Ethics Commuttees (ECs) will be
informed of the DSMB recommendations if the recommendations affect study participant safety
and/or lead to changes to the study conduct.

3.1.5. Minimization of Bias
This study uses a double-blind, randomized, nmlti-center design to mimimize bias.

3.2. Treatment
See Section 5 for voxelotor and placebo information.

5, Duration of Study Participation and of the Study

The duration of study involvement for an individual participant is expected to be approximately
105 weeks (See Section 3.1.1 for additional information regarding the study periods for this
study).

The study will end when the last participant’s last visit occurs.
34. Stopping Rules

3.4.1. Early Discontinuation of the Study

The Sponsor has the right to termunate thus study at any time. Reasons for termunating the study
may include, but are not limited to, the incidence or severity of TEAESs 1n this or other studies
mndicating a potential health nsk to participants.

In any instance of early ternunation of the study, the Sponsor will notify, in writing, the
Investigators, regulatory authorities, and IRBs/ECs and will specify the reason(s) for termination.
3.4.2. Early Discontinuation of Individual Participants

3.4.2.1. Withdrawal of Consent

Participants and/or their caregiver/legal representative will be informed that they are free to
discontinue treatment or withdraw from the study at any time and for any reason.

The Investigator must withdraw from the study any participant who requests to be withdrawn or
whose caregiver/legal puardian requests withdrawal

3.4.2.2. Early Discontinuation of Study Treatment
Participants may be discontinued from study treatment for any of the following reasons:
e Participant 1s lost to follow-up
s  Adverse event(s)
e Abnormal TCD flow velocity
e Discretion of the Investigator
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e Discretion of the Sponsor

s Pregnancy
If a participant 1s discontinued from study drug at a scheduled visit, that scheduled visit will
become the Early Treatment Discontinuation (ETD) wvisit and all required assessments for the
ETD wvisit (see Appendix B) should be completed. The participant should then refurn to the study
site for an EOS wvisit approximately 28 days after the last dose of study treatment as indicated in
Appendix B.
If a participant 1s discontinued between scheduled visits, there is no requirement for an ETD
visit. End of Study visit for such participants should be scheduled for 28 days after the last dose
of study drug.

3.5. Randomization and Unblinding

35.1. Randomization

Randomization will be carmied out through an Interactive Response System (IXRS). Permuted
blocks within randommzation strata will be used. Eligibility of the participant should be
confirmed by the Investigator prior to randonuzation.

3.5.1.1. Preventing Unblinding Due to Laboratory Assessments

Because knowledge of certain laboratory assessments over time (Hb, hematocnit [Het], RBC
count, total and unconjugated bilirubin) may suggest the treatment assignment, these
measurements will be redacted to the Investigator.

Results of redacted laboratory tests will be communicated to the Investigator if a participant’s Hb
declines to < 5.0 g/dL, or if the Hb declines = 2 g/dL from screening. This does not require
breaking of the treatment assignment blind. This 1s to ensure participant safety by allowing the
Investigator to monitor for worseming anemia which could require intervention (eg, due to a viral
mfection). Anonymized laboratory results will be available to the Sponsor.

3.5.1.2. Unblinding for Medical Need

If a medical condition should arise for which appropniate treatment cannot be decided without
knowledge of the study treatment assignment, the Investigator may unblind a study participant.
The Investigator should promptly document and notify the Sponsor of any premature study
treatment unblinding (eg, accidental unblinding, unblinding due to a treatment-related SAE).
Pregnancy 1s considered an event that requires unblinding. Unblinding procedures specified in
the IXRS Manual will be followed and documented in the Investigator site file.

3.5.1.3. Unblinding for Pharmacokinetic Analysis

To facilitate the PK analysis, the bioanalytical laboratory and the contract research orgamization
(CRO) analyzing the PK/PD data will be unblinded to treatment assipnments during the study.
Interim analysis may be performed and data summarized per treatment arm; however, the
blinded Sponsor study team will not be unblinded to individual treatment assignment.
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4. SELECTION OF STUDY POPULATION

If a participant 1s found to meet inclusion/exclusion criteria at screemng but then has a clinically
significant change in status prior to randomization (eg, hospitalized for sickle cell VOC, acute
infection with drop m Hb from participant’s baseline), the participant should be withdrawn from
screeqng and not randomized or adnumstered study treatment. The participant may be
rescreened at the Investigator’s discretion and in consultation with the Sponsor. Participants who
are re-screened will have all assessments repeated except for iron testing and Hb genotyping.

4.1. Inclusion Criteria

Participants who meet all of the following critenia will be eligible for study enrollment:
1. Apge>2to< 15 years at the time of informed caregiver/legal guardian consent

2. Male or female study participants with SCA (HbSS, HbSp® thalassemia genotype)

a. Documentation of SCA genotype 1s required and may be based on documented history
of laboratory testing or must be confirmed by laboratory testing during screening

3. TCD TAMMYV artenial cerebral blood flow = 170 to < 200 cm/sec during the Screeming
Period
4. Hb=>55and <105 g/dL durnng screening

Participant 1s in stable climcal condition with stable Hb level near their usual baseline as
determined by the Investigator

6. For participants taking HU, the dose of HU (mg/kg) must be stable for at least 90 days
prior to sigmng the informed consent form (ICF) and/or assent form, and with no
anficipated need for dose adjustments (other than weight based). For participants not taking
HU, no anticipated need for mitiation of HU i the opinion of the Investigator

7. Adequate venous access, n the opinion of the Investigator, to permit monitoring of blood
variables mcluding laboratory safety vanables and collection of PK samples

8. Ability to undergo TCD assessment without sedation

9.  If sexually active and female, must agree to abstain from sexual intercourse or to use a
highly effective method of contraception throughout the study period and for 30 days after
discontinuation of study drug. If sexually active and male, must agree to abstain from
sexual intercourse or willing to use barrier methods of contraception throughout the study
period and for 30 days after discontinuation of study drug.

10. Females of child-bearing potential are required to have a negative pregnancy test before the
adnumstration of study drug.

11. Wrtten informed parental/guardian consent and participant assent (where applicable) has
been obtained per IRB/EC policy and requirements, consistent with ICH guidelines.
4.2. Exclusion Criteria

Participants meeting any of the following exclusion cnteria will not be eligible for study
enrollment:
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1.
2

10.

11.
12

13.

14.
15

16.

17.

18.

19

Body weight < 10 kg at the screeming visit.

Hospitalization for VOC or acute chest syndrome (ACS) within the 14 days prior to
execution of nformed consent/assent (see Section 7.2.5.1 for the defimtion of VOC).

More than 10 VOCs within the past 12 months that required hospitalization, emergency
room, or clinic visit.

Stroke resulting m focal neurological deficit; previous silent infarcts are pernutted.
Known history or findings suggestive of significant cerebral vasculopathy (eg, moyamoya
or significant vasculopathy).

History of seizure disorder.

Has been treated with erythropoietin or other hematopoietic growth factors within 28 days
of signing informed consent/assent or if, in the opinion of the Investigator, there 1s an
anficipated need for such agents during the study.

RBC transfusion therapy (also termed chronic, prophylactic, or preventative transfusion) or
has recerved an RBC transfusion or exchange transfusion for any reason within 90 days of
signing the informed consent/assent.

Planned mitiation of HU prior to the completion of study participation.

Severe renal dysfunction (estimated glomerular filtration rate [eGFR]< 30 mL/min/1 73 m’
by Schwartz formula).

Alamine aminotransferase (ALT) > 4x upper limit of normal (ULN) for age.

History of unstable or deteriorating cardiac or pulmonary disease within 6 months prior to

consent including severe or unstable pulmonary hypertension.

Chinically significant bacterial, fungal, parasitic, or viral infection currently requiring or

will requure therapy.

a. Participants with acute bactenial infection requiring antibiotic use should delay
screequng until the course of antibiotic therapy has been completed and the mnfection
has resolved, in the opinion of the investigator.

Known active hepatitis A, B, or C or human immunodeficiency virus (HIV)-positive.

Positive test mdicative of active malana infection at screening.

(Malana test to be performed only 1f there 1s suspicion of active malana mfection).

Any condition affecting drug absorption, such as major surgery mvolving the stomach or

small intestine (prior cholecystectomy 1s acceptable).

History of malignancy within the past 2 years prior fo treatment Day 1 requiring

chemotherapy and/or radiation (with the exception of local therapy for non-melanoma skin

malignancy).

Received an mvestigational drug within 30 days or 5 half-lives, whichever 1s longer, of the

parent/legal guardian signing the ICF.

Parent or legal guardian/participants are unlikely to comply with the study procedures.
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20. Other medical, psychological, or addictive condition that, in the opinion of the Investigator,
would: confound or mterfere with evaluation of safety, efficacy, and/or PK of the
mvestigational drug; prevent compliance with the study protocol; preclude informed
consent; or, render the participant, parent, or caretaker unable/unlikely to comply with the
study procedures.

21.  Use of herbal medications (eg, St. John’s wort) or sensitive CYP3A4 substrates with a
narrow therapeutic mdex.

22, Active symptomatic coronavirus disease of 2019 (COVID-19) infection.
23,  Known hypersensitivity to voxelotor or any other components of the study drug.
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5. TREATMENTS ADMINISTERED
5.1. Treatments Administered

Participants will be randomized 1 a 1:1 ratio to receive voxelotor or placebo.

All participants younger than 12 years of age randonuzed to voxelotor will receive a dose based
on their body weight to provide exposure corresponding to the adult dose of 1500 mg/day.
Participants 12 years or older will take 1500 mg/day. Section 1.6.1 provides details regarding
dose selection for tlus study.

Participants will receive study drug as a tablet dosage form or powder for oral suspension dosage
form (packaged 1 stick pack pouches). If powder for oral suspension is not available, dispersible
tablets will be used.

Voxelotor, 1n all dosage forms, may be taken with or without food. Voxelotor tablets should be
swallowed whole. The powder for oral suspension should be mixed with hquid. Voxelotor
dispersible tablets should be dispersed in liquud. Details regarding preparation of voxelotor for
admimistration are provided in the Pharmacy Manual (provided separately).

Details regarding preparation for administration are provided in the Pharmacy Manual (provided
separately). Detailed instructions will be provided to participants and their caregiver/legal
guardian prior to the first dose of study drug.

The participant’s weight at screening will be used to determine their imtial treatment dose
(Table 1). Dosing should be adjusted if the participant’s weight increases or decreases at the
chnic visit. Participant’s weight will be measured according to the schedule indicated
(Appendix A and Appendix B) and dose adjustments made as outhned m the Pharmacy Manual

5.1.1. Dose Frequency

Participants will receive a voxelotor dosage form or matching placebo administered orally, once
daily. If a participant nusses a dose, the participant should resume normal dosing the next day
(1e, the dose, on the day after the day of a missed dose, should not be increased or decreased).

5.1.2. Dose Muodification
Participants should adhere to their dose level assigned at Day 1.

For AEs that impact safety and tolerability, a trial of reducing or holding the dose may be used.
All instances of study drug dose modification (dose reduction, interruption, or discontinuation)
should be documented i the participants’ medical record and recorded on the electronic case
report form (eCRF). If the conditions/event leading to the dose modification have resolved, the
oniginal dose level should be resumed unless in the judgment of the Investigator this cannot be
done safely. Dose reductions due to AEs are provided in Table 3 and Table 4 for participants

< 12 years of age and Table 5 for participants = 12 years of age.
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Table 3: Weight-based Dose Reductions for Participants < 12 Years of Age Receiving
Powder for Oral Suspension
Weight Voxelotor 1500 mg Drose Reduction 1 Dose Reduction 2
Dose Equivalent New Dose New Dose
10to <20 kg 600 mg 400 mg 300 mg
20to <40kg 900 mg 600 mg 400 mg
=40 kg? 1500 mg 1000 mg 500 mg

* Voxzelotor will be administered as 300 mg tablets.

Table 4: Weight-based Dose Reductions for Participants < 12 Years of Age Receiving
Dispersible Tablet
Weight Voxelotor 1500 me Dvose Reduction 1 Dose Reduction 2
Dose Equivalent New Dose New Dose
10to <20 kg 800 mg 500 mg 300 mg
20to < 40kg 1200 mg 900 mg 300 mg
=40 kg? 1500 mg 1000 mg 500 mg

* Voxzelotor will be administered as 300 mg tablets.

Table 5: Dose Reductions for Participants = 12 Years of Age Receiving Voxelotor
Tablets
Initial Dose Dose Reduction 1 Dose Reduction 2
New Daose New Dose
1500 mg® 1000 mg 500 mg

* Vozelotor will be administered as 300 mg tablets.

Guidelines for dose reduction, dose mterruption, or permanent discontinuation of study drug for
study drug-related AEs are provided in Table 6. If in the opinion of the Investigator, the AE
resolves after a dose reduction, participants may resume study drug at the original dose The
Medical Monitor should be notified of all dose modifications due to AEs within 5 days. The
Medical Monitor may be consulted as needed.

Table 6: Dose Muodification Guidelines for Study Drug—Related Adverse Events
Dose Reduction
Event Recommended Action

Grade =2 (NCI grading scale) AE deemed Study drug:- May be reduced by one dose reduction.

considered related to study drug by the Investigator | If in the opinion of the Investigator, a Grade 2 AE has resolved
AND fo = Grade 1, participant may resume study drug at the orginal
Precludes continued dosing at the cument dose level | dose.

due to safety concern or lack of tolerability (in the If in the opinion of the Investigator, the AF poses a significant
Investigator’s judgment) safety concern such that a dose hold is considered, the
Investigator should contact the Medical Monitor.

Stoudv drug: Confirm by repeat testing within 48 to 72 hours, if
possible, then repeat liver panel at least weeldy until AT.T level
Improves.

ALT =3 « ULN if ALT within normal limits at
baseline OR = 3 » ULN AND a = 2-fold increase
ahove haseline value if elevated ALT value at
baseline in the absence of addifional signs of
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compromised liver fimction such as elevated PT,
PTT, INE. elevated conjugated bilirubin, jaundice, or
hepatic pain

Additional actions: If ALT level continues to increase, reduce
dose by one dose reduction and notify the Medical Monitor.

ALT =5 = and < 8 * ULN (confirmed by repeat
testing within 48 to 72 hours) i the absence of
addifional signs of compromised liver function such
as elevated PT, PTT. elevated conjugated bilirubin
jaundice, or hepatic pain

Studv drug: Reduce dose by one dose reduction.

Additional actions: Repeat liver panel test within 48 to 72 hours
if possible and then at least weekly until resohrtion to < 5 * ULN;
if ALT does not improve within 2 weeks of dose reduction. the
Medical Monitor should be notified. If ALT continues to increase
within 1 week after a dose reduction. dose should be interrupted,
and the Medical Monitor should be notified.

Dose Interruption (Hold)

Event

Recommended Action

Grade =3 (NCI grading scale) AF deemed
considered related fo study dmg by the Investigator
AND

Precludes continmed dosing at the cuurent or at a
reduced dose level due to safety concern or lack of
tolerability in the Investigator’s judgment

Study drug: Hold dose until < Grade 2, then resume study drug
at original dose. If in the opinion of the Investigator, dosing
should be resiumed at a lower dose, contact the Medical Momnitor
for further discussion

If the AF recurs or worsens, reduce dose by one dose reduction
Maxinmim dose hold is 5 continuons days. If in the opinion of
the Investigator, a longer dose hold is clinically needed, the
Medical Monttor should be contacted for discussion

NOTE: Study drug-related rash

Grade 2 study dmg-related rash that persists after a
dose reduction

Management: Consider antilistamines. topical steroids, as
clinically indicated.

Studv Drug: If rash does not resolve or improve to Grade 1 after
a dose reduction. consider a dose hold. Once the rash has
resolved or improved, dosing may be resumed at the reduced
level or if in the opinion of the Investigator, participant may
resume study drug at the oniginal dose. The Medical Monitor
may be contacted for fimther discussion

Maxinmim dose hold is 5 contimuons days. If in the opinion of
the Investigator, a longer dose hold is clinically needed, the
Medical Monitor should be confacted for discussion

Drug Discontinuation

Event

Recommended Action

Grade = 3 sindy drug-related AE that, at the
discretion of the Investigator, warrants
discontinuation of study drug (eg, has not improved
or resolved after dose hold or reduction).

Study drug: Discontime study dmg. If the Investigator
considers that the participant remains eligible for continuing the
Study. the Medical Monitor should be contacted.

Consider drug discontinuation if:

» ALT=8=TULN

= ALT>3xULN or = 2-fold increase above
baseline value if elevated ALT value at
baseline with additional signs of compromised
liver function such as elevated PT, PTT, INE_
elevated conjugated bilirubin, jaundice, or
hepatic pain appearance of fatigue, nausea,
vomiting, right upper quadrant pain or
tenderness, fever, rash and./or epsinophilia.

Studv drug: Hold dose, confirm by repeat testing within 48 to

72 hours if possible, and assess potential reversible causes of
liver finction test abnormalities. Contact the Medical Monitor for
discussion of study drug discontimiation

Abbreviations: AE, adverse event; ALT. alanine aminotransferase; INE. international normalized ratio;
NCI, National Cancer Institute; PT, prothrombin time; PTT, partial thromboplastin time; ULN, upper limit of

normal.
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3.2. Physical Description of Voxelotor

Voxelotor 1s a synthetic small molecule bearing the chemical name 2-hydroxy-6-((2-(1-
1sopropyl-1H-pyrazol-5-yl)pyridin-3-yl) methoxy)benzaldehyde. The chemical formula 1s
C1gH19N305 and the molecular weight 1s 337 4 g/mol.

5.3, Dosage Form

5.3.1. Voxelotor

Voxelotor will be supplied as 500 mg tablets or as 300, 400, 600, and 900 mg powder for oral
suspension (packaged mn stick pack pouches). If powder for oral suspension 1s not available,
dispersible tablets will be used and will be supplied as 100 or 300 mg tablets. All study drug
dosage forms will be supplied with matching placebo drug products.

All the excipients used in the dosage forms are listed in the Food and Drug Admimstration
(FDA) Inactive Ingredient Database (IID) or are pharmaceutical excipient nuxtures entirely
composed of FDA ITD components except for grape flavor which 1s histed under Flavor and
Extract Manufacturers Association of the United States (FEMA) Generally Recognized as Safe
(GRAS).

All the excipients used i the dosage forms are either compendial per European Pharmacopoeia
(Ph Eur) or are composed of mixtures which are compendial per Ph Eur or accepted by E number
or European Commission regulation.

Details regarding drug admimistration will be provided in the Pharmacy Manual

53.2. Placebo

The placebo matching tablet, powder for oral suspension, and dispersible tablet dosage forms
contain several excipients. All the excipients used in the dosage forms are listed in the FDA IID
or are pharmaceutical excipient mixtures entirely composed of FDA IID components except for
grape flavor which 1s listed under FEMA GRAS.

All the excipients used in the dosage forms are either compendial per Ph Eur or are composed of
mixtures which are compendial per Ph Eur or accepted by E number or European Commission
regulation  The matching placebos do not contain any voxelotor drug substance.

5.4. Packaging and Labeling

Voxelotor STs, DTs, and matching placebos will be supplied to climeal sites in high-density
polyethylene (HDPE) bottles with induction sealed polypropylene child resistant caps. Voxelotor
PfOS and matching placebo dosage form will be supplied to clinical sites in sealed cluld resistant
white foil laminate stick pack pouches. At each visit (except for Week 2, EOT, and EOS),
participants will be supplied a sufficient quantity of study drug to ensure continuous dosing
through to the next climie visit. All study drug packaging must be returned at each visit,
regardless 1f they are empty or contamn unused study drug.
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3.5, Investigational Product Supply

The Sponsor or their representative will supply the packaged and labeled drug product to the
mnvestigational sites. Additional details are provided in the Pharmacy Manual

5.6. Storage and Handling Procedure

All study medications will be stored at controlled room temperature between 15°C to 25°C
(59°F to 77°F), n the storage area of the investigational site pharmacy, which 1s a secure,
temperature confrolled, locked environment with restricted access. The Sponsor or 1ts
representatives will be pernutted upon request to audit the supplies, storage, dispensing
procedures, and records, provided that the blind of the study 1s not compromised.

5.7. Concomitant and Prohibited Medications

5.7.1. Prior and Concomitant Medications

A concomitant medication 1s defined as any prescription or over-the-counter preparation,
mncluding vitamins and supplements.

In the interests of participant safety and acceptable standards of medical care, the Investigator
will be pernutted to prescribe treatment(s) at his/her discretion. For all study participants,

all adoimistered concomutant medications from signing the ICF/assent until 28 days (4 weeks)
after the participant’s last dose of study drug, must be recorded on the participant’s eCRF.

All reported prior and concomitant medications will be coded using the current version of the
World Health Organization (WHO) Drug Dictionary.
5.7.2. HU Treatment

HU treatment is allowed, provided that the dose has been stable for at least 90 days prior to
signing the ICF. Participants who start HU therapy for chronic use any time after randomization
will be discontinued from the study.

Participants who are on HU may have their dose adjusted (based on change in their weight) if the
mg/ke dose 1s stable.

3.73. Transfusion
Participants who require chronic transfusion will be discontinued from study treatment and
28 days later undergo the EOS wvisit. Transfusion for surgery or trauma 1s permutted.

5.74. Other Therapies

Pemicillin prophylaxis and vaccinations (including COVID-19 vaccines) are allowed
accordance with standard of care.

Other concomutant medications are allowed, unless the restrictions in Section 5.7.5 apply.
Permutted concomitant medications include folic acid, L-glutamine, over-the-counter analgesics,
and opioids, which are among the chronic medications commonly taken by participants with SCD.

The use of erythropoietmn 15 prohibited during the study.
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Participants who are already on malana prophylaxis therapy may be allowed to participate in the
study at the discretion of the Investigator. Participants may also be initiated on malana
prophylaxis therapy during study at the discretion of the Investigator and as per standard of care.

Participants who test positive for acute malaria during the study should be provided
standard-of-care treatment and may continue in the study at the discretion of the Investigator and
the Sponsor.

Participants who test positive for acute hepatitis or HIV during the study will be discontinued
from study drug. An ETD wvisit should occur for cases when the study visit 1s feasible. In all
cases, the participant should return for the EOS visit (28 days after the last dose of study drug).

5.75. Contraindicated Medications
e The use of herbal medications (eg, St. John’s wort) 1s not allowed.
* No experimental drugs of any kind are permutted.

s Voxelotor 1s a moderate CYP3A4 inhibitor and should not be co-administered with
sensitive CYP3A4 substrates with a narrow therapeutic index (refer to Table 7 for
examples).

* Conconutant use of moderate or strong inducers of CYP3A4 with voxelotor 1s not
allowed (refer to Table 8 for examples). In the event that concomitant use of

voxelotor with a moderate or strong CYP3A4 mducer 1s unavoidable, the Investigator
should contact the Medical Momitor.

Table 7: Sensitive CYP3A4 Substrates with Narrow Therapeutic Index

Sensitive CYP3A4 Substrates with Narrow Therapeutic Index

Alfentanil, sirolimms, and tacrolinms

Abbreviations: CYP, cytochrome P450.

Note: This is not an exhanstive list; country specific lists may be used if available For an updated list, refer to the
following link: hitps:/'www fda gov/DrugsDevelopment ApprovalProcess DevelopmentResources’
DruglnteractionsLabeling/ uecm(93664 htnw#able 3-2.

Note: Substrates with a “narrow therapentic range” refers to drmgs whose exposure-response relationship indicates
that small increases in their exposure levels by the concomitant use of CYP inhibitors may lead to serious safety
concerns. Adapted from: FDA DEAFT Guidance for Industry: Dmug Interactions Smdies-Study Design, Data
Anmnalysis. Implications for Dosing, and [abeling Recommendations. February 2012,

Table 8: Examples of Moderate and Strong CYP3A4 Inducers
CYP3A4 Inducers Examples
Moderate CYP3A4 inducers Bosentan cenobamate, dabrafenib. efavirenz, etravirine, lorlatinib,
pexidartinib, phenobarbital, primidone, and sotorasib
Strong CYP3 A4 inducers Rifampin mitotane, apalutamide, ivosidenib, phenytoin carbamazepine,
enzalutamide, St. John's wort extract, lnmacaftor

Abbrewiations: CYP, cytochrome P450.

Note: This 1s not an exhaustive list. Country-specific lists may be used if available.

For an updated list, refer to the following link:

https-/fwww fda gov/DmgsDevelopmentApprovalProcess DevelopmentResources/DruglnteractionsLabeling/nem(
93664 hime#table3-3 (last accessed 5 March 2023).
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5.8. Fertility/Contraceptive Requirements

All female participants of child-bearning potential (post menarche) should avoid pregnancy, and
all sexually active male participants should avoid fathering a child. Pregnancy 1s considered a
medical condition that requures unblinding (refer to Section 7.4).

5.8.1. Instructions for Female Participants of Child-Bearing Potential

For female participants of cluld-bearing potential (post-menarche) and sexually active, pregnancy
should be avoided by either abstinence from sex/sexual intercourse or the use of highly effective
means of contraception for the duration of the study, and for a total peniod of 30 days after the
participant has taken her last dose of voxelotor. Highly effective means of contraception are listed
below m Section 5.9. Pregnancy reporting requirements are outlined in Section 7 4.

Female participants who become pregnant during the study will be withdrawn from the study.

5.8.2. Female Participants of Non-Child-Bearing Potential

Female participants of non-child-bearing potential are defined as those who have not started their
menarche.

5.8.3. Instructions for Male Participants Capable of Fathering a Child

There 1s no information about effects that voxelotor could have on the development of the fetus
i humans. Therefore, it 1s important that the partners of male participants do not become
pregnant during the study and for a total period of 30 days after the male participant has taken
the last dose of voxelotor.

As a precaution, all male participants who are sexually active should avoid fathermg a child by
either true abstinence or the use of barmer methods of contraception.

5.9, Acceptable Forms of Contraception for Sexually Active Participants

For female participants:
Highly effective methods of birth control are defined as those which result in a low failure rate

(1e, less than 1% per year) when used consistently and correctly. Highly effective methods of
birth control are as follows:

1. Hormonal contraceptives
a. Combined (estrogen and progestogen containing) hormonal contraception associated
with inlibition of ovulation:

o Oral
o Intravaginal
o Transdermal

b. Progestogen-only hormonal contraception associated with mhibition of ovulation:
o Oral
o Injectable
o Implantable
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c. Hormonal contraception must be supplemented with a barrier method (preferably male

condom).
2. Intrauterine device (IUD)
3. Intrauterine hormone-releasing system (IUS)
4. Bilateral tubal occlusion
5. Sexual abstinence:

a. Sexual abstinence 15 considered a highly effective method only 1f the participant 1s
reframning from heterosexual intercourse duning the entire period of risk associated
with the study treatments. The reliability of sexual abstinence needs to be evaluated in
relation to the duration of the chnical study and the preferred and usual lifestyle of the
participant.

For male participants with female partners capable of reproduction:
Barrier methods of contraception:

¢ Condom with occlusive cap (diaphragm or cervical/vault caps) with spermucidal
foam/gel/film/cream/suppository for female partner. The use of barrier confraceptives
should always be supplemented with the use of a spermicide.

5.10. Assessment of Treatment Compliance

Drug disposition records will be maintained, specifying the amount dispensed to each participant
and the date of dispensation. This record will be available for Sponsor review at any time.

Compliance will be determined by returned tablet, dispersible tablet, or stick pack pouch counts.
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6. STUDY PROCEDURES AND EVALUATIONS

Procedures that are to occur during screening and study visits are summarized i Section 6.1
through Section 6.19 3. The screening period for a participant commences at the point at which
the participant undergoes the first study-specific screening assessment. All screening
assessments must be completed within 35 days before the first dose of study drg.

The required study procedures, and tining that they need to occur, are outhined in the Schedule
of Assessments (Appendix A, Appendix B, and Appendix C).

6.1. Informed Consent/Assent

A signed and dated consent and/or assent form will be obtained before any protocol-specified
screening procedures are performed. Care will be taken to avoid coercion of this vulnerable
population of parents of chuldren with SCD.

Consent should be obtamned from at least one parent (or both if 1t 1s required per Investigational
Site policy) or the participant’s legal representative. Guidelines for the informed consent/assent
process are outlined in Section 11.10.

6.2. Participant Study Number

Upon execution of consent/assent, all participants will be given a umque study number.
This number will be used to identify the participant throughout the climiecal study and must be
used on all study documentation related to that participant.

IXRS user manual contains the information needed for registering participant status
(eg, assigming participant numbers, indicating screen failure, temporary suspension of treatment,
and EOT).

6.3. Medical History

Chmeally sigmificant medical history (as determined by the Investigator) will be recorded at the
time of the screening. Results from all available TCD exanunations within 1 year of screemng
will be collected.

6.4. Physical Examination

The physical exammation (PE) will be a complete PE according to the standard at the site for this
age group at screening and an abbreviated, symptom-directed examination at the scheduled climc
visits.
* Complete PE should include at a mmimum- Exanination of head, eyes, ears, nose,
and throat (HEENT), skin, cardiovascular and respiratory systems, abdominal

examination, neurclogic, musculoskeletal and symptom directed exanunation.

¢ Abbreviated PE should include at a mumimum: Exanunation of eyes, skin,
cardiovascular and respiratory systems, abdominal examination, neurologic,
and symptom-directed exammination.
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6.5. Vital Signs

Vital signs (blood pressure [BP], heart rate and temperature will be measured, as outlined in
Schedule of Assessments, after a participant has rested comfortably for at least 5 minutes in the
supine or sitting position, as age appropriate and feasible. A repeated measurement of any of the
vital sign parameters will be taken within 5 minutes if the first reading 1s outside the normal
range and deemed clinically significant.

6.6. Transcranial Doppler Ultrasonography

TCD assessments will be performed per the Schedule of Assessments (Appendix A and
Appendix B) and prior to all other assessments on that study visit day, if feasible. TCD
assessments will be performed using a Multi-Dop T digital machine manufactured by
Compumedics DWL (Germany). The assessments will be sent for central quality review and
interpretation. For additional information, please refer to the study TCD Manual.

TCD examiners will be trained and certified on study-specific TCD assessment requirements
using the Multi-Dop T machine prior to screemng patients.

6.9. Electrocardiograms.

Electrocardiogram (ECGs) (12-lead) will be recorded m the supine position after at least
5 nunutes of rest (refer to the Schedule of Assessments (Appendix A).

6.10. Eligibility Assessment, Inclusion/Exclusion Review

Elgibility assessment will be conducted during screening and prior to receiving study drug on
treatment Day 1. Both at screenmng and prior to randonmuzation, Investigator should determine
that the participant 1s in stable clinical condition with Hb level near their baseline.

Randomzation must occur on the same day as treatment Day 1 (the first dose of study drug) If a
participant 1s randonized and withdrawn from the study prior to the first dose of study drug, they

may not be re-screened.
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6.11. Adverse Events and Concomitant Medications

AFEs and concomitant medications will be recorded throughout the study. See Section 7.2 for
details reparding AFE reporting period for this study.

6.12. Laboratory Assessments

All laboratory assessments will be performed through a central laboratory.

Refer to the Schedule of Assessments (Appendix A and Appendix B) for the specific timing that
laboratory tests are to occur.

It 15 the responsibility of the Investigator or designee to assess the clinical sigmificance of all
abnormal clinical laboratory values as defined by the applicable list of normal values on file
(1e, local or central). All climeally significant laboratory value abnormalities are to be recorded
as AEs.

Additional and repeat laboratory safety testing for the evaluation of abnormal results and/or AEs
during the study may be performed at the discretion of the Investigator or upon request of the
Sponsor; 1t 1s preferred for the analyses to be conducted by the central laboratory unless medical
need necessitates urgent results reporting. Repeat laboratory testing of abnormal potentially
chinically significant or chinically sigmficant results for the screeming evaluation of the
participant may be repeated at the discretion of the Investigator.
6.12.1. Hematology
Hematology assessments include the following:

e RBCs

* Hect

« Hb

» Platelets

e White blood cells (WBCs) with differential (basophils, eosmophils, neutrophils,

monocytes, and lymphocytes)

s % and absolute reticulocytes

e RBC distnbution width (RDW)

® Mean corpuscular volume (MCV)

e Mean corpuscular hemoglobin concentration (MCHC)

* Hemoglobin A (HbA) (Screening only)

¢ Alpha Thalassenua and Haplotype (Week 8 Only)

* Additional exploratory non-genonuc testing may be conducted for SCD and treatment
response biomarkers (dense cells, albunun creatinine ratio)

Note: Haplotype and dense cells will be assessed only if feasible.

CONFIDENTIAL 42



090177e19e15228 8\Approved\Approved On: 19-Jul-2023 22:26 (GMT)

Global Blood Therapeutics, Inc. Voxelotor
Protocol Amendment 4 GBT440-032

6.12.2. Serum Chemistry
Chenustry assessments include the following:
» AILT
e Albumin
e Alkaline phosphatase (ALK)
e Aspartate amunofransferase (AST)
e Bicarbonate
¢ Blood urea nitrogen (BUN)
* Chlonde
¢ Calcium
e Creatinine
* Glucose
« ILDH
e Sodmm
* Potassium
e Bilirubin (total direct and indirect)

6.12.3.  Hemoglobin Genotype

Unless documented n their medical record, participants will be tested for Hb genotype at
screening.

All participants will be tested for alpha thalassemia as indicated in the Schedule of Assessments
(Appendix B) when viable and feasible.

6.12.4.  Haplotype

All participants will undergo testing for haplotype as indicated in the Schedule of Assessments
(Appendix B) when viable and feasible.

6.12.5. Serum Ervthropoietin

Serum erythropoietin will be measured as indicated in the Schedule of Assessments

(Appendix B).

6.12.6.  Fetal Hemoglobin

HbF levels will be measured at Screening (Appendix A).

6.12.7.  Urinalysis

Urine will be assessed for color and appearance. Dipstick analysis will be conducted for:
Specific gravity, pH, protemn, glucose, ketones, leucocytes, bilirubin, urobilinogen, nitrite,
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creatinine, and occult blood. Microscopic analysis (RBCs, WBCs, bactena, and casts) collected
as clinically indicated.

Urinalysis will be performed (when urine sample 1s available) at screening and on study as
mndicated in the Schedule of Assessments (Appendix A and Appendix B).

6.12.8.  Malaria Screening

Malana tests will be conducted at local laboratories 1n malana-prevalent regions at screeming per
the Investigator’s discretion, and/or at any point during the study, 1f there 1s a climcal suspicion
of active mfection with malana Participants may also be tested for malaria at screening in non-
malaria prevalent regions if deemed necessary by the Investigator. All testing will be done by a
local laboratory.

Participants whose test 1s consistent with acute malana at screening may be re-screened upon
completion of treatment and complete resolution of malana infection.

Participants whose test 15 consistent with acute malaria (active infection) while on study will be
managed as per standard of care and may continue i the study at the discretion of the
Investigator and the Sponsor. Cases of new onset of malaria will be reported as an AE or SAE
(see Section 7 for giidance).

6.12.9. Serum Virology

Serum virology will include HIV, hepatitis B surface antigen (HBsAg), hepatitis A
immunoglobulin M (IgM), and hepatitis C virus (HCV) and will be conducted at screening only
if clinically ndicated.

6.12.10. Iron Studies
Iron studies will include Serum ferritin, iron, and transfernin calculated (% transferrin saturation).

6.12.11. Pharmacokinetic Sample Collection

Blood samples for whole blood and plasma PK assessments will be collected according to the
Schedule of Assessments (Appendix C). Whole blood and plasma concentrations of voxelotor
will be measured using a validated liquud chromatography mass spectrometry (LC/MS/MS)
assay.

6.12.12. Total Blood Volume

On study blood volume collections will not exceed 2.4 mIL/kg in any given 4-week period.
Specific blood specimens (eg, exploratory measures) may be omutted at the discretion of the
Investigator 1f warranted such as in the context of blood loss associated with standard climcal
care, bleeding events, or if otherwise deemed approprnate.

Due to total volume restrictions in pediatric research, assessments will be priontized in the
following order:

Priority Test

1 Hematology
2 Chemistry
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Priority Test

3 Hb genotype *

4 PK

5 EPO

4] HbF

7 Alpha thalassemia/haplotype

8 Iron studies

9
Abbreviations: EPO, erythropoietin: Hb, hemoglobin: HbF, fetal hemoglobin:
PE pharmacokinetics.

# If needed per Inclusion Criterion #2 and Section 6.12 3 of the protocol
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6.18. Missed Assessments

Missed assessments should be rescheduled and performed as close to the original scheduled date

as possible. An exception 1s made when rescheduling becomes, i the Investigator’s opinion,
medically unnecessary or unsafe because it 1s too close 1n time to the next scheduled evaluation.
In that case. the missed evaluation should be abandoned.

6.19. Assessment of Safety

Safety assessments will consist of recording all AEs and SAEs; protocol-specified hematology
and chimical chenustry vanables; clinical examination findings; measurement of protocol-specified
vital signs; and the results from other protocol-specified tests that are deemed critical to the safety
evaluation of voxelotor.

6.19.1. Safety Parameters

Participant safety and tolerability will be momtored during the study using standard measures,
mcluding PEs, vital signs (including BP), safety laboratory tests, concomitant medication usage
and AE monitoring).

Assessments will be performed as outlined in Section 6 and at defined times duning the study as
indicated in the Schedule of Assessments (Appendix A and Appendix B).

More frequent assessments, as per Investigator or health care provider judgement, will be
conducted 1if needed for management of AEs or per standard of care at each site.

6.19.2.  Demographic/Medical History
Medical history will be recorded at screening.

6.19.3. Pregnancy Test

Female study participants who have not experienced menarche will not undergo pregnancy
testing. Should a female participant experience menarche during the study, the participant will be
considered a female of childbearing potential and will undergo urine pregnancy testing as per the
Schedule of Assessments.

Female study participants of childbearing potential will have a serum pregnancy test performed
at screeming. Urine pregnancy tests will be performed at defined times during the study as
mndicated in the Schedule of Assessments (Appendix A and Appendix B). Female study
participants with a positive serum pregnancy test at Day 1 will not be ehigible to participate in the
study.

If a urine pregnancy test 1s positive, the result must be confirmed per local standard of care
(eg, ultrasound, serum pregnancy test).
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Ta ADVERSE AND SERIOUS ADVERSE EVENTS

Safety assessments will consist of recording all AEs and SAEs, protocol-specified hematology
and clinical chemstry vanables, clinical examination findings, measurement of protocol-
specified vital signs, and the results from other protocol-specified tests that are deemed cnitical to
the safety evaluation of voxelotor.

In order to allow for an assessment of VOC events while muininmzing variability in reporting and
assessment, additional data will be collected for SCD-related AEs (eg, acute pamnful crisis, ACS
events).

The deternunation, evaluation, reporting, and follow-up of AEs will be performed as outlined in
Section 7.1. At each visit, the study participant or participant caregiver will be asked about any
new or ongomg AE since the previous visit. Assessments of AEs will occur at each study visit.
See Section 7.2 for details regarding the required time periods for AE reporting.

Chmeally sipmificant changes from study baseline in PE findings, weight, vital signs, and clinical
laboratory parameters will be recorded as AEs or SAEs, as approprniate.

7.1. Adverse Events

7.1.1. Definition of Adverse Events

An AE 1s defined as any untoward medical occurrence associated with the use of a drug in
humans, whether or not considered drug related. An AE can therefore be any unfavorable and
umntended sign, symptom, or disease temporally associated with the use of an mvestigational
product, whether or not thought to be related to the investigational product. An AE may also
constitute complications occurning as a result of protocol-mandated interventions (eg, invasive
procedures such as biopsies), including the period prior to receiving the first dose of the study
drug (eg, medication wash out). In addition to new events, any increase i the seventy or
frequency of a pre-existing condition that occurs after the participant signs the ICF 1s considered
an AE. This includes any side effect, injury, toxicity, or sensitivity reaction.

A suspected adverse reaction 1s any AE for which there 1s a reasonable possibility that the drug
caused the AE_For the purposes of expedited safety reporting, “Reasonable possibility” means
there 1s evidence to suggest a causal relationship between the drug and the AE. Suspected
adverse reaction implies a lesser degree of certainty about causality than adverse reaction, which
means any AE caused by a drug.

Life-threateming AFE or life-threatening suspected adverse reaction 1s an AE or suspected adverse
reaction that, in the view of either the Investigator or the Sponsor, places the study participant at
mmmediate risk of death. It does not mmclude an AE or suspected adverse reaction that, had it
occurred in a more severe form, might have caused death.

An AF or suspected adverse reaction 1s considered “unexpected” if 1t 1s not listed n the
Reference Safety Information (RSI) section of the current IB or 1s not listed at the specificity or
severity that has been observed.
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An SAE or serious suspected adverse reaction 1s an AE or suspected adverse reaction that at any
dose, m the view of the either the Investigator or The Sponsor, results i any of the following
outcomes:

* Death
o A life-threatening AE
e Inpatient hospitalization or prolongation of existing hospitalization

* Persistent or significant incapacity or disability (substantial disruption of the ability to
conduct normal life functions)
* A congenital anomaly/birth defect
¢ Important medical events (IME) that may not result in death, be immediately
life-threateming, or requare hospitalization may be considered serious when based upon
medical judgement, they may jeopardize the study partictpant and may require medical
or surgical intervention to prevent one of the outcomes listed n this defimtion
NOTE: Hospitalization planned prior to study enrollment (eg, for elective surgeries) are not
considered SAEs Hospitalizations that occur for pre-existing conditions that are scheduled after
study enrollment are considered SAEs.

The Investigator will assess each AE for seniousness, seventy, and relationship to mvestigational
product.
7.1.2. Severity of Adverse Events

Whenever possible, the severity of all AEs will be praded using the National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI CTCAE), Version 5.0.

For AEs not adequately addressed in the NCI CTCAE Version 5.0, the following criteria should
be used (Table 9).

Table 9: Grading for Adverse Events Not Covered in the NCI CTCAE

Severity Description

Grade 1 —Mild Asymptomatic or mild symptoms; climcal or diagnostic observations only;
infervention not indicated

Grade 2 —Moderate Minimal local or non-invasive infervention indicated; limited age-appropriate
instrumental ADL

Grade 3 — Severe Medically significant but not immediately life threatening; hospitalization or
prolongation of hospitalization indicated; disabling; limiting self-care ADL.

Grade 4 — Life threatening Life threatening consequences; urgent intervention indicated

Grade 5 —Fatal Death

Abbreviations: ADL. activities of daily living; NCI CTCAE, National Cancer Institute Common Terminology
Criteria for Adverse Events.

To make sure there 1s no confusion or misunderstanding between the terms “serious™ and
“severe”, which are not synonymous, the following note of clanification is provided. The term
“severe” 15 often used to describe the intensity (severity) of a specific event (1e, mild, moderate,
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or severe); the event itself, however, may be of relatively minor medical significance (eg, severe
headache). Thas 1s not the same as “serious” which is based on the study participant/event
outcome or action criteria associated with events that post a threat to a participant’s life or
functioning. Seriousness (not severity) serves as a pmde for defiming regulatory reporting
obligations.

7.1.3. Relationship to Investigational Product

The relationship of an AE to the mvestigational product should be determined by the Investipator
according to the following definitions:

e NOT RELATED: Evidence exists that the AE has an etiology other than the study
drug and/or the temporal relationship of the AE/SAE to the mvestigational product
administration makes the relationship unlikely. If an SAE 1s not considered related to
study drug, then an alternative explanation should be provided.

e RELATED: A temporal relationship exists between the event onset and the
administration of the study drug makes a causal relationship possible or probable.
It cannot be readily explained by the participant’s clinical state or concomitant
therapies and may appear, with some degree of certanty, to be related based on the
known therapeutic and pharmacologic actions of the drug. Good clinical judgement
should be used for determuning causal assessment.

7.1.4. Unexpected Adverse Reactions

An AF 1s “unexpected’ if its nature and severity are not consistent with the information about the
study drug provided in the RSI in the voxelotor IB.

T.2. Adverse Event Reporting

7.2.1. General

All AEs will be recorded from the time the study participant signs the ICF/assent until 28 days
after last dose of study drug (EOS). All SAEs must be reported within 24 hours of SAE
awareness on the AE eCRF via the electronic data capture (EDC) system. The Investigator 1s
responsible for evaluating all AEs, obtaining supporting documents, and ensuring documentation
of the event 1s complete. Details of each reported AE must mclude at mmimum severity,
relationship to study treatment, duration and outcome. All (both serious and nonserious) AEs
must be followed until they are resolved or stabilized, or until reasonable attempts to determine
resolution of the event are exhausted.

Any participant who experiences an AE may be discontinued from study treatment at any time at
the discretion of the Investigator. The Sponsor and the CRO’s Medical Monitors must be notified
of the study participant discontinuation.

Note: For urgent safety 1ssues and questions, the study Medical Momnitor can be contacted
24 hours a day, 7 days a week. Contact information 1s located i the study binder
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7.2.2. Diagnosis Versus Signs and Symptoms

If known, a diagnosis should be recorded on the eCRF rather than individual signs and symptoms
(eg, record only liver failure or hepatitis rather than jaundice, asterixis, and elevated
transaminases). However, if a constellation of signs and/or symptoms cannot be medically
characterized as a single diagnosis or syndrome at the time of reporting, each mndividual event
should be recorded separately on the eCRF_ If a diagnosis 1s subsequently established, 1t should
be reported as follow-up mformation.

7.2.3. Abnormal Laboratory Values

Only clinically significant laboratory abnormalities will be recorded on

the AE eCRF (eg, abnormalities that have climcal sequelae, requuire study drug dose
modification, discontinuation of study treatment, more frequent follow-up assessments,

further diagnostic investigation). If the climcally sigmificant laboratory abnormality 1s a sign of a
disease or syndrome (eg, ALK and bilirubin 5 x the ULN associated with cholecystitis), only the
diagnosis (eg, cholecystitis) needs to be recorded on the eCRF.

If the climcally significant laboratory abnormality 1s not a sign of a disease or syndrome,

the abnormality itself should be recorded on the eCRF. If the laboratory abnormality can

be characterized by a precise climical term, the clinical term should be recorded. For example,
an elevated serum potassium level of 7.0 mEq/L should be recorded as “hyperkalemia ”

Observations of the same clinically significant laboratory abnormality from visit to visit should
not be repeatedly recorded on the AE eCRF, unless their severity, seriousness, or etiology
changes.

Note: Potentfial drug-induced liver injury (DILI; Hy's law) cases are to be reported as SAEs
(Section 7.3). For suggested actions and follow-up assessments in the event of potential DILI,

refer to Appendix D. (This note is included to support Study transition to Pfizer
Pharmacovigilance processes and systems.)

7.2.4. Preexisting Medical Conditions

A preexisting medical condition 15 one that 1s present at the start of the study. Such conditions
should be recorded on the Medical History and Baseline Conditions eCRF.

If a preexasting medical condition increases in frequency or severity, or if the character of the
condition worsens during the study, the condition should be recorded as an AE or SAE. When
recording such events on the AE eCRF, 1t 1s important to convey the concept that the preexisting
condition has changed by including applicable descriptors (eg, “more frequent headaches™).

.25, Worsening of Sickle Cell Disease

SCD- related AEs that are common complications associated with the study participant’s SCD
may not be considered related to voxelotor unless judged by the Investigator to have worsened in
severity and/or frequency or changed in nature during the study. SCD-related AEs include: SCA
with crisis, ACS, pneumomia, priapism and osteonecrosis (Kato, 2018).
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7.25.1. Vaso-Occlusive Crisis

VOC 1s defined as a composite of acute pamnful crisis and/or ACS. In order to allow for an
assessment of VOC events while minimzing vanability in reporting and assessment, additional
data will be collected for SCD-related AEs (eg, acute painful crisis, ACS events).

T3, Serious Adverse Events, Serious Adverse Drug Reactions, and
Requirements for Immediate Reporting

All SAEs, regardless of causal attnbution, must be reported by the Investigator/designee or site
personnel within 24 hours of SAE awareness on the AE eCRF wia the EDC system. In the event
that the EDC system 1s not available, paper SAE report forms will be used to report the SAE and
faxed or emailed to the Sponsor or designee. The information reported on paper SAE report form
should be entered mto the EDC once available.

The Sponsor or designee may request additional source documentation pertaining to the SAE
from the investigational site. Follow-up reports must be submitted within 24 hours of awareness
and ensure that participant identifier information (eg, name, medical record number) are redacted
n the hospital discharge summaries, autopsy reports, and/or death certificates.

Follow-up SAE mformation must be submitted within 24 hours of awareness as additional
information becomes available.

Note: The following guidelines are included fo support Study fransition to Pfizer
Pharmacovigilance processes and systems.

Follow-up by the Investigator continues throughout the active collection period and until the AE
or SAE or 1ts sequelae resolve or stabilize at a level acceptable to the Investigator. For
participants who are screen failures, the active collection period ends when screen failure status
1s determined.

If the participant withdraws from the study and also withdraws consent for the collection of
future mformation, the active collection period ends when consent 1s withdrawn.

If a participant permanently discontinues or temporarily discontinues voxelotor because of an AE
or SAE, the AE or SAE must be recorded on the CRF.

Investigators are not obligated to actively seek information on AEs or SAEs after the participant
has concluded study participation. However, if the Investigator learns of any SAE, including a
death, at any ime after a participant has completed the study, and they consider the event to be
reasonably related to voxelotor, the Investigator must promptly report the SAE to the Sponsor.

7.3.1. Reporting Suspected Unexpected Serious Adverse Reactions and Urgent Safety
Issues

The Sponsor or its designee 1s responsible for reporting Suspected Unexpected Serious Adverse
Reactions (SUSARSs) to regulatory agencies, competent authonities, IRBs/ECs, and Investigators
as per local laws and regulations. Fatal and life-threatening SUSARs will be subnutted no later
than 7 calendar days of the Sponsor’s or CRO designee first knowledge of the event and follow-
up information submitted within an additional 8 calendar days, or as otherwise required per local
laws and repulations. All other SUSARSs will be submutted withun 15-calendar days of the
Sponsor’s or CRO designee first knowledge of the event. The Investigator 1s responsible for
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notifying the local IRB or local ECs of all SAEs that occur at his or her site as required by local
regulations or IRB/EC policies, if this responsibility resides with the site.

Investigators are required to report any urgent safety matters to the Sponsor or its designee
within 24 hours of awareness. The Sponsor or ifs designee will inform regulatory authorities,
IRBs/ECs, and Investigators, as applicable of any events (eg, change to the safety profile of
voxelotor, major safety findings that may place study participants at nisk) that may occur during
the chinical trial that do not fall within the definition of a SUSAR but may adversely affect the
safety of study participants.

7.4. Reporting Pregnancy

If a participant becomes pregnant while taking study drug, the study treatment will be
mmmediately discontinued, and the pregnancy must be reported to the Sponsor or designated Drug
Safety CRO within 24 hours of awareness. The Investigator will discuss the rnisks and concerns of
mvestigational agent exposure to a developing fetus and counsel the participant and/or pregnant
partner (or ensure such counseling 1s provided).

Reported pregnancy of a participant or a participant’s partner while participating in this study
will be monitored for the full duration of the pregnancy, and/or followed through a defimitive

outcome (1e, birth, or spontaneous or elective abortion). Pregnancies i partners of male study
participants will similarly be momtored for the full duration of the pregnancy and/or followed
through a defimtive outcome (1e, birth, or spontaneous or elective abortion).

An uncomplicated pregnancy will not be considered an AE or SAE. Pregnancy complications
such as spontaneous abortion/miscarnage and congemtal anomalies are considered SAEs and
must be reported as described in Section 7.3. Note: an elective abortion 1s not considered an
SAE. Pregnancy and pregnancy outcomes must be reported on a Pregnancy Notification or
Pregnancy Outcome Form, respectively, and sent to the Sponsor or designated Drug Safety CRO
within 24 hours of the Investigator, designee, or site personnel learning of the pregnancy or
pregnancy outcome.

The child born to a female participant or participant’s partner exposed to study drug will be
followed for 3 months after delivery. The outcome of any pregnancy and the presence or absence
of any congenital abnormality will be recorded 1n the Pregnancy Outcome Form and reported to
the Sponsor or designated Drug Safety CRO. Any congenital abnormalities in the offspring will
be reported as an SAE and must be reported as described 1n Section 7.3.

Information regarding pregnancy testing (including definition of females of child-bearing
potential) 1s provided in Section 5.8. Highly effective means of contraception are listed

n Section 5.9.

15 Reporting Overdose

If a participant takes more than the protocol-defined dose 1n a day and experiences a drug-related
AE, this will be reported as an overdose and a protocol deviation. However, if the participant did
not experience any AEs, this will only be reported as a protocol deviation.

The Investigator will discuss the nisks and concerns of investigational agent exposure with the
participant. Parents, puardians or participants are to be instructed to contact their study site
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immediately if an overdose of study drug is suspected. An overdose with AEs must be followed
until the adverse effects are resolved or stabilized, or until reasonable attempts to determine
resolution of the event are exhausted.

In the event of an overdose, the Investigator or treating physician should:
1.  Contact the study Medical Momtor within 24 hours.

2. Closely momitor the participant for any AEs/SAEs and laboratory abnormalities medically
appropriate and follow up until resolution, stabilization, the event 1s otherwise explained, or
the participant 1s lost to follow-up.

3.  Document the quantity of the excess dose as well as the duration of the overdose in the
eCRF.

4. Report to Sponsor Safety only when associated with an SAE.

7.6. Environmental Exposure, Exposure During Pregnancy or
Breastfeeding, and Occupational Exposure

Note: This section is included to support Study transition to Pfizer Pharmacovigilance
processes and systems.

Environmental exposure occurs when a person not enrolled in the study as a participant receives
unplanned direct contact with or exposure to voxelotor. Such exposure may or may not lead to
the occurrence of an AE or SAE. Persons at risk for environmental exposure include healthcare
providers, family members, and others who may be exposed. An environmental exposure may
include exposure dunng pregnancy (EDP), exposure during breastfeeding (EDB), and
occupational exposure.

Any such exposures to voxelotor under study are reportable to the Sponsor or designee within
24 hours of Investigator awareness.

7.6.1. Exposure During Pregnancy
An EDP occurs 1f:

o A female participant 1s found to be pregnant while receiving or after discontinmung
voxelotor.

* A male participant who 1s recerving or has discontinued voxelotor inseminates a
female partner.

* A female nonparticipant is found to be pregnant while being exposed or having been
exposed to voxelotor because of environmental exposure. Below 1s an example of
environmental EDP:

o A female farmly member of healthcare provider reports that she 1s pregnant after
having been exposed to voxelotor by all possible routes of exposure, eg,
ingestion, nhalation, or skin contact.

o A male family member or healthcare provider who has been exposed to voxelotor
by all possible routes of exposure, eg, ingestion, mhalation, or skin contact, then
msenunates his female partner prior to or around the time of conception.
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The Investigator must report EDP to the Sponsor or designee within 24 hours of the
Investigator’s awareness, urespective of whether an SAE has occurred. The mitial information
submuitted should include the anticipated date of delivery (see below for information related to
termunation of pregnancy).

e If EDP occurs m a participant/participant’s partner, the Investigator must report this
information to the Sponsor or designee regardless of whether an SAE has occurred.
Details of the pregnancy will be collected after the start of voxelotor and until at least
140 days after the last dose.

e If EDP occurs m the setting of environmental exposure, the Investigator must report
information to the Sponsor or designee. Since the exposure mmformation does not
pertain to the participant enrolled in the study, the information 1s not recorded on a
CRF; however, a copy of the completed report 1s maintained in the Investigator site
file.

Follow-up is conducted to obtain general information on the pregnancy and 1ts outcome for all
EDP reports with an unknown outcome. The Investigator will follow the pregnancy until
completion (or until pregnancy termination) and notify the Sponsor or designee of the outcome
as a follow-up to the imitial report. In the case of a live birth, the structural integnity of the
neonate can be assessed at the time of birth. In the event of a termunation, the reason(s) for
termunation should be specified and, if clinically possible, the structural integrity of the
termunated fetus should be assessed by gross visual inspection (unless pre-procedure test findings
are conclusive for a congenital anomaly and the findings are reported).

Abnormal pregnancy outcomes are considered SAEs_If the outcome of the pregnancy meets the
critenia for an SAE (1e, ectopic pregnancy, spontaneous abortion, intrauterine fetal demise,
neonatal death, or congenital anomaly mn a live-born baby, a termuinated fetus, an intrauterine
fetal demise, or a neonatal death), the Investigator should follow the procedures for reporting
SAEs. Additional information about pregnancy outcomes that are reported to the Sponsor or
designee as SAFEs follows:

* Spontaneous abortion mcluding nuscarriage and missed abortion should be reported
as an SAE;

* Neonatal deaths that occur within 1 month of birth should be reported, without regard
to causahity, as SAEs. In addition, infant deaths after 1 month should be reported as
SAEs when the Investigator assesses the infant death as related or possibly related to
exposure to voxelotor.

Additional information regarding the EDP may be requested by the Sponsor. Further follow-up
of birth outcomes will be handled on a case-by-case basis (eg, follow-up on preterm infants to
1dentify developmental delays). In the case of patemal exposure, the Investigator will provide the
participant with the Parental Partner: Information Sheet and Informed Consent Form to deliver to
his partner. The Investigator must document mn the source documents that the participant was
given the Pregnant Partner Release of Information Form to provide to his partner.
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7.6.2. Exposure During Breastfeeding

An EDB occurs 1f:
e A female participant 1s found to be breastfeeding while recerving or after
discontimung voxelotor.

e A female nonparticipant 1s found to be breastfeeding while exposed or having been
exposed to voxelotor (1e, environmental exposure). An example of environmental
EDB 1s a female family member or healthcare provider who reports that she 1s
breastfeeding after having been exposed to voxelotor by all possible routes of
exposure, eg, ingestion, mhalation, or skin contact.

The Investigator must report EDB to the Sponsor or designee within 24 hours of the
Investigator’s awareness, urespective of whether an SAE has occurred. When EDB occurs in the
setting of environmental exposure, the exposure information does not pertain to the participant
enrolled in the study, so the information 1s not recorded on a CRF. However, a copy of the
completed report 15 maintained in the Investigator site file

7.6.3. Occupational Exposure

The Investigator must report any instance of occupational exposure to the Sponsor or designee
within 24 hours of the Investigator’s awareness regardless of whether there 1s an associated SAE.
Since the information about the occupational exposure does not pertain to a participant enrolled
n the study, the mformation 1s not recorded on a CRF; however, a copy of the completed report
1s mamtamed m the Investigator site file.

7.7. Medication Errors

Note: This section is included fo support Study transition to Pfizer Pharmacovigilance processes
and systems.

Medication errors may result from the adnmunistration or consumption of voxelotor by the wrong
participant, or at the wrong time, or at the wrong dosage strength.

Medication errors are recorded and reported as follows:
Table 10: Reporting of Medication Errors

Recorded on the Medication Recorded on the Adverse Reported to the Sponsor Within
Page of the CRF Event Page of the CRF 24 Hours of Awareness
All (regardless of whether Any AF or SAE associated with | Only if associated with an SAE
associated with an AFE) the medication emmor
Abbreviations: AE, adverse event; CRF, case report form; SAE, serious adverse event.
Medication errors include:

* Medication errors mvolving participant exposure to the study drug

* Potential medication errors or uses outside of what 1s foreseen in the protocol that do
or do not involve the study participant

e The admimistration of an mncorrect dosage;
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® The adnministration of expired study drug;
¢ The adnumstration of an mcorrect study drug;

® The admimstration of study drug that has undergone temperature excursion from the
specified storage range unless it 1s determuined by the Sponsor that the study drug
under question 1s acceptable for use.

Whether or not the medication error 1s accompanied by an AE, as determined by the Investigator,
such medication errors occurring to a study participant are recorded on the medication page of
the CRF, and, 1f applicable, any associated serious and nonserious AE(s) are recorded on the AE
page of the CRF.

In the event of a medication dosing error, the Sponsor or designee should be notified within
24 hours.

Medication errors resulting in an AE or SAE should be reported to the Sponsor or designee
within 24 hours via eCRF.

7.8. Data and Safety Monitoring Board

See Section 3.1 4 for information regarding the DSMB.
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8. DATA ANALYSIS AND STATISTICAL PLANS
8.1. Endpoints

3.1.1. Primary Endpoint
The primary efficacy endpoint is the change from Baseline at 24 weeks in TAMMYV arterial
cerebral blood flow, as measured by TCD.
8.1.2. Secondary Endpoints
The secondary endpoints are:
* Change from Baseline in TCD flow velocity at Week 48 and Week 96
¢ Time to conversion to abnormal TCD flow velocity (= 200 cm/sec)
e Time to reversion to normal TCD flow velocity (< 170 cm/sec)

e Proportion of participants with TCD flow velocity reduction = 15 cm/sec at Week 24,
Week 48, and Week 96

e Change m Hb from Baseline at Week 24, Week 48, and Week 96

¢ Change in climcal measures of hemolysis (unconjugated bilirubin, % reticulocyte,
absolute reticulocyte, and lactate dehydrogenase [LDH]) from Baseline at Week 24,
Week 48, and Week 96

e Annuahzed incidence rate of reported VOCs
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8.14. Safety Endpoints
The safety endpoints include AEs, clinical laboratory assessments, and vital signs.

8.1.5. Pharmacokinetic Endpoints

The endpoint 1s whole blood and plasma voxelotor PK as evaluated by PPK analysis using
nonlinear mixed effects modehng.

8.2. Sample Size

The sample size 1s planned to provide sufficient statistical power for the primary efficacy
analysis and for a robust safety database. In addition, the number of events required to assess
secondary efficacy endpoint, eg, percentage conversion to abnormal TCD category, 1s also
considered.

For the primary endpoint (change from Baseline in TCD flow velocity [cm/sec]), assuming equal
allocation across treatment groups and a common varance, an estimate of the number of
participants m each of 2 treatment groups used the following assumptions in the power
calculation:

e Targeted treatment effect: difference in mean change from Baseline in TCD flow
velocity 1s 15 cm/sec

s Common standard deviation 1s 24 cm/sec
e A sipmficance level of 5% (2 -sided)

Assuming a 20% drop out rate, a sample size of 112 participants per group provides > 95%
power to detect the targeted treatment effect for the following hypothesis test using a Student’s
t-test:

Ho: = Versus Ha: pu#pa,

where 1,; and p; stand for mean change from Baseline in TCD flow velocity at Week 24 in
voxelotor and placebo groups, respectively.

For the secondary efficacy endpoint of time to conversion to abnormal TCD category, assuming
35% of participants in the placebo group have experienced a TCD flow velocity > 200 cm/sec by
Week 96, a hazard ratio of 0.5 between voxelotor group and placebo, a fixed follow up time of
up to 96 weeks for each participant, and an overall 20% drop out rate, a total of 49 events 1s
expected. This provides approximately 65% power for a log-rank test at a two-sided sigmficance
level of 5% and approximately 75% power at a two-sided sigmificance level of 10% (PASS
version 11).

8.3. Populations for Analysis

The following populations will be considered in the analysis of data. Assignment or exclusion of
participants from the analysis populations will be performed prior to study unblinding

Intent to Treat (ITT) Population: The ITT population includes all randommzed participants. This
15 the pnimary analysis population for efficacy, demographics, and baseline characteristics data.
Participants will be grouped according to the treatment group to which they are randomuzed.
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Safety Population: All participants who receive at least 1 dose of study treatment will be
mncluded in the safety population. This 1s the primary analysis population for safety and exposure
data. Participants will be grouped according to the study treatment they receive.

PK Population: The PK population will consist of all participants who receive active study drug
and have at least 1 measured concentration at a scheduled PK time point after the start of dosing.
If any participants are found to be noncompliant with respect to dosing or have incomplete data,
protocol violations, or clinical events that affect PK a decision will be made on a case-by-case
basis as to their inclusion in the analysis. Participants in this population will be used for all PK
Summaries.

8.4. Efficacy Analysis

8.4.1. Efficacy Analysis

8.4.1.1. Primary Endpoint

The primary analysis of change in TCD flow velocity from Baseline to Week 24 will be
performed using a mixed model for repeated measures (MMRM). Independent variables will
mnclude treatment, study visit, treatment by study visit interaction, and randomization
stratification factors (1e, HU use, age, Screening TCD flow velocity, and geographic region).
Within-subject variability will be modeled using an unstructured covanance matrix.

8.4.1.2. Secondary Endpoints
The secondary endpoints will be analyzed as described below.
Change from Baseline endpoints

Change m TCD flow velocity from Baseline to Week 48 and Week 96 will be analyzed with the
same MMRM as described for the primary endpoint (change from Baseline in TCD flow velocity
at Week 24). A single model will be fit incorporating data from all timepoints.

Change m Hb and chnical measures of hemolysis (unconjugated bilirubin, % reticulocytes,
absolute reticulocyte, and LDH) from Baseline at Week 24 Week 48, and Week 96 will be
analyzed with a similar approach.

TCD responder int

The TCD responder endpoint, defined as a TCD flow velocity reduction from Baseline

= 15 cm/sec at a given timepoint, eg, Week 24, Week 48, or Week 96, will be analyzed using an
exact Cochran-Mantel-Haenszel (CMH) general association test stratified by the randonuzation
stratification factors for the treatment difference between voxelotor and placebo.

A sensitivity analysis will be performed to assess TCD response definition with various TCD
cutoff values in addition to the proposed 15 em/sec.

Time to event ints

For time to conversion from conditional to abnormal TCD, the Kaplan-Meier method will be used
to estimate the landmark rates and the associated 95% confidence intervals in the voxelotor and
placebo groups at Week 24 Week 48 and Week 96. A log-rank test stratified for the
randomization stratification factors will be used to test the difference between voxelotor and
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placebo groups. A Cox proportional hazard model may be used to estimate the hazard ratio, as
appropriate.

Time to conversion to abnormal will be calculated as the number of weeks from the date of
randonuzation to the date of TCD assessment when a TCD flow velocity = 200 cm/sec 1s first
observed. For participants who withdraw from the study without conversion to abnormal or who
reached analysis data cutoff date without TCD flow velocity reaching abnormal range, their time
to conversion to abnormal will be censored at the date of last TCD assessment prior to study
withdraw or analysis data cutoff date, as applicable.

Time to reversion from conditional to normal TCD will be analyzed using a sinmlar approach.

Annualized incidence rate of VOCs will be calculated for each treatment group (total number of
events)/(total subject-years). The associated 95% exact Poisson confidence limits will be
reported. Mean cumulative functions for VOC mcidences will be presented for each treatment

group.

8.4.2. Missing Data Handling

The analysis of change from Baseline in TCD flow velocity using MMRM will primanly be
based on all available data. For participants discontimued from study treatment due to conversion
to abnormal TCD flow velocity (Section 3.1.1), TCD values post study drug discontinuation will
be imputed with last observation carried forward. Sensitivity analysis may be performed with
various methods of missing data imputation, eg, multiple imputation, to assess the robustness of
the MMRM analysis outcomes.

Participants who discontinue treatment prior to the endpoint visit due to conversion to abnormal
TCD or stroke or TIA will be considered non-responders. Participants with a missing TCD flow
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velocity value will be assessed for TCD response based on the most recent non-missing TCD
flow velocity prior to the endpoint visit.

Detailed considerations of missing data handling are described in the statistical analysis plan
(SAP).

3.4.3. Adjustment for Multiple Comparisons

To control the overall significance level (alpha) for the study at a 2-sided 5% level, a fixed
sequence lerarchical test procedure will be used to formally evaluate voxelotor treatment effect
n comparison to placebo at Weeks 24, 48, and 96. The pnimary and key secondary endpoints
will be tested in the following order:

TCD flow velocity change from Baseline at Week 24
TCD flow velocity change from Baseline at Week 48
TCD flow velocity change from Baseline at Week 96
TCD flow velocity response rate at Week 24

Time to conversion to abnormal TCD flow velocity
Time to reversion to normal TCD flow velocity

Each endpoint will be tested at a 2-sided alpha level of 5%. Testing of endpoints subsequent to a
non-sigmficant result will be considered exploratory in nature. Final analysis of change from
Baseline in TCD flow velocity at Week 24 will be performed when all randomized participants
have reached the Week 24 visit or discontinued from the study early. No interim analysis 1s
planned for the primary endpoint.

Final analysis of change from Baseline in TCD flow velocity at Week 48 will be performed
when all randonuzed participants have reached the Week 48 visit or discontinued from the study
early.

Fmal analysis of change from Baseline in TCD flow velocity at Week 96 will be performed
when all randonuzed participants have reached the Week 96 visit or disconfinued from the study
early. Analysis of Week 48 or Week 96 endpoints based on earlier analysis imepoints will be
considered exploratory.

Final analysis of time to conversion to abnormal TCD flow velocity and time to reversion to
normal TCD flow velocity will be performed when all participants have completed the Week 96
visit or discontinued from the study early.

I I S

8.5. Safety and Tolerability Analyses

Safety analysis will be performed on all participants receiving at least one dose of study drug.
Adverse events will be classified according to the Medical Dictionary for Regulatory Activities
(MedDRA). The incidence of TEAEs, defined as an event that occurs on or after Day 1 of study
treatment or the worsening of a preexisting condition on or after Day 1 of study treatment, will
be tabulated by System Organ Class (SOC), preferred term, seventy, and relationship to study
drug. Changes in laboratory parameters (hematology, serum chemustry, and hiver function tests)
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and vital signs (eg, BP, pulse, and body temperature) over time will be summarnized
descriptively.

SCD-related AEs will be collected and summanzed separately (including VOC, ACS,
osteonecrosis, priapism, etc.)

8.6. Pharmacokinetic Analyses

PPK analysis will consist of all participants who receive active study drug and have at least one
measured concentration at a scheduled PK time point after the start of dosing. If any participants
are found to be noncompliant with respect to dosing or have imncomplete data, protocol
deviations, or chnical events that affect PK_ a decision will be made on a case-by-case basis as to
their inclusion in the analysis. Participants in this population will be used for all PK summaries.
PPK analyses using nonlinear mixed effects modeling will be performed to characterize
voxelotor PK in plasma and whole blood. The mfluence of demographic covanates (such as
body weight, height, age pender) on voxelotor PK parameters (ie, CL and volume of
distribution) will be mnvestigated. If appropniate, the voxelotor PK data may be pooled with

PK data from other studies.

Continuous variables will be descriptively summarized using mean, standard deviation (SD),
coefficient of vanation (CV%, as appropnate), median, mummum_ maximum, and, as
appropriate, geometric mean Categorical vanables will be descriptively summarized by
presenting the number (frequency) and percentage in each category.
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0, DIRECT ACCESS TO SOURCE DATA/DOCUMENTS
9.1. Source Data

Original documents, data, records (eg, clinic records, laboratory notes, memoranda, participant
diaries or evaluation checklists, pharmacy dispensing records, recorded data from automated
mstruments, copies or transcriptions certified after verification as being accurate and complete,
microfiches, photographic negatives, microfilm or magnetic media, X-rays, participant files, and
records kept at the pharmacy, at the laboratories, and at medico-technical departments involved
mn the chinical study), and all relevant sections of the participant’s medical records and all other
data collecion made specific to this study constitute source documents.

The completed eCRF 1s not a source document. The Investigator/institution will pernut
study-related monitormg, audits, IRB/EC review and regulatory inspection by providing direct
access to source documents.

0.2, Data Collection

The Investigator will be responsible for maintaiming accurate and adequate case records

(source documents) from which data will be transcribed to eCRFs designed to record data
pertinent to this study. All relevant observations and data related to the study will be recorded.
This will include medical and medication history, PEs, a checklist of inclusion and exclusion
critenia, mvestigational treatment adnumstration, a record of sample collection, climcal
assessments, AEs, and final evaluation(s). The monitor will review all eCRFs and compare data to
that contained 1 clinic notes and participants’ source documents/medical records.

Data for each participant will be recorded on the eCRF. An eCRF must be completed for every
participant enrolled in the study. When data are complete, the Investigator or medically qualified
sub-Investigator listed on Form FDA 1572 (or Investigator’s Agreement 1f applicable) will apply
his/her sipnature on the eCRF mdicating he/she has reviewed and approves of the data collected
on the eCRF.

9.3. Essential Documentation Requirements

The Sponsor or Sponsor’s representative will collect from the investigational site the required
essential regulatory documents per ICH guidance prior to voxelotor shipment to the site
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10. QUALITY CONTROL AND QUALITY ASSURANCE

10.1. Monitoring

Site personnel will be provided with traiming on how to collect quality data for the study, and a
Sponsor monitor will be contacting the site periodically to review study conduct and data recorded
at the site. At the Sponsor’s discretion, on-site monitoring visits may be conducted pre-study,
during the study, and following study completion. These visits are to provide the Sponsor with the
opportunity to evaluate study progress; verify the accuracy and completeness of source data and
eCRFs; and ensure that all protocol and Good Clinical Practice (GCP) requirements, applicable US
FDA or country-specific regulations, and Investigator obligations are being fulfilled. The Sponsor
may termunate study participation by a chinical study site if study-site personnel do not follow the
protocol or GCPs. Additionally, individual participants may be excluded if a medical records
review indicates protocol violations or if other factors appear to jeopardize the validity of the
study.

The Investigator agrees to cooperate with the monitor to ensure that any problems detected
during the course of these monitoring visits are resolved.

10.2. Quality Control and Quality Assurance

The Sponsor may conduct a quality assurance audit(s) of this study. If such an audit occurs, the
Investigator agrees to allow the auditor direct access to all relevant documents (eg, all participant
records, medical records and eCRFs) and access to all corresponding portions of the office,
chinie, laboratory, or pharmacy which may have been mnvolved with the study. The Investigator
will allocate his or her time and that of the study-site personnel to the auditor to discuss findings
and any relevant 1ssues. In addition, regulatory agencies may conduct a regulatory inspection of
this study. If such an mspection occurs, the Investigator agrees to nofify the Sponsor upon
notification by the regulatory agency. The Investigator agrees to allow the inspector direct access
to all relevant documents and to allocate his or her time and that of the study-site personnel to the
mspector to discuss findings and any relevant 1ssues. The Investigator will allow the Sponsor’s
personnel to be present as an observer during a regulatory inspection, if requested.

10.3. Laboratory Accreditation

The laboratory facility used for analysis of climical laboratory samples must provide evidence of
adequate licensure or acereditation. Copies of laboratory certification, licensure, and reference
ranges (as appropriate) will be supplied to the Sponsor prior to study imtiation. The Sponsor or
designee should be notified of any changes in reference range values or certification/license
renewal during the course of the study.
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11. REGULATORY, ETHICAL, LEGAL, AND STUDY OVERSIGHT
OBLIGATIONS

11.1. Regulatory and Ethical Considerations
This study will be conducted 1n accordance with the protocol and with the followmg:

* Consensus ethical principles derived from international gmidelines, including the
Declaration of Helsimnki and CIOMS International Ethical Giudelines;

e Applicable ICH GCP gmdelines;
e Applicable laws and regulations, mmcluding applicable privacy laws.
The protocol, protocol amendments, ICD, SRSD(s), and other relevant documents (eg,

advertisements) must be reviewed and approved by the sponsor, submutted to an IRB/EC by the
mvestigator, and reviewed and approved by the IRB/EC before the study 15 imtiated_

Any amendments to the protocol will require IRB/EC approval before implementation of
changes made to the study design, except for changes necessary to eliminate an immediate
hazard to study participants.

Protocols and any substantial amendments to the protocol will require health authonity approval
prior to inifiation except for changes necessary to eliminate an immediate hazard to study
participants.
The mvestigator will be responsible for the following:

¢ Providing wnitten summaries of the status of the study to the IRB/EC annually or

more frequently in accordance with the requirements, policies, and procedures
established by the IRB/EC;

* Notifying the IRB/EC of SAEs or other significant safety findings as requured by
IRB/EC procedures;

* Providing oversight of the conduct of the study at the site and adherence to
requirements of 21 CFR, ICH GCP gmdelines, the IRB/EC, European regulation
536/2014 for clinical studies, European Medical Device Regulation 2017/745 for
chinical device research, and all other applicable local regulations.

11.1.1.  Reporting of Safety Issues and Serious Breaches of the Protocol or ICH GCP

In the event of any prolubition or restriction imposed (ie, chinical hold) by an applicable
regulatory authority mn any area of the world, or if the investigator 1s aware of any new
information that might influence the evaluation of the benefits and risks of the study
mtervention, Pfizer should be informed immediately.

In addition, the mnvestigator will inform Pfizer immediately of any urgent safety measures taken
by the investigator to protect the study participants against any immediate hazard, and of any
serious breaches of this protocol or of the ICH GCP gmidelines that the investigator becomes
aware of.

11.2. Written Informed Consent

CONFIDENTIAL 65



090177e19e15228 8\Approved\Approved On: 19-Jul-2023 22:26 (GMT)

Global Blood Therapeutics, Inc. Voxelotor
Protocol Amendment 4 GBT440-032

The Investigator or the Investigator’s representative will explain the nature of the study,
mcluding the nisks and benefits, to the participant (or their legally authorized representative) and
answer all questions regarding the study. The participant (or their legally authorized
representative) should be given sufficient time and opportumty to ask questions and to decide
whether or not to participate in the trial

Participants must be informed that their participation 1s voluntary. Participants (or their legally
authorized representative [if allowed by local regulation]) will be required to sign a statement of
informed consent that meets the requarements of 21 CFR. 50, local regulations, ICH gmdelines,
privacy and data protection requurements, where applicable, and the IRB/EC or study center.

The Investigator must ensure that each participant (or their legally authorized representafive) is
fully mformed about the nature and objectives of the study, the sharing of data related to the
study, and possible nisks associated with participation, including the nisks associated with the
processing of the participant’s personal data.

The participant (or their legally authorized representative) must be informed that their personal
study-related data will be used by the Sponsor i accordance with local data protection law. The
level of disclosure must also be explained to the participant (or their legally authorized
representative).

The participant (or their legally authonized representative) must be informed that their medical
records may be examined by Climical Quality Assurance auditors or other authorized personnel
appointed by the Sponsor, by appropniate IRB/EC members, and by inspectors from regulatory
authorities.

The Investigator further must ensure that each study participant (or their legally authonized
representative) 1s fully informed about their nght to access and correct their personal data and to
withdraw consent for the processing of their personal data.

The medical record must include a statement that wniften informed consent was obtained before
the participant was enrolled in the study and the date on which the written consent was obtained.
The authorized person obtamning the informed consent must also sign the ICF.

Participant (or their legally authonized representative) must be reconsented to the most current
version of the IRB/EC-approved ICF(s) during their participation in the study as required per
local regulations.

A copy of the ICF(s) must be provided to the participant (or their legally authonzed
representative).

11.3. Data Protection

All parties will comply with all applicable laws, including laws regarding the implementation of
orgamizational and technical measures to ensure protection of participant data.

Participant’s personal data will be stored at the study site in encrypted electrome and/or paper form
and will be password protected or secured in a locked room to ensure that only authorized study

staff have access. The study site will implement appropnate techmcal and organizational measures
to ensure that the personal data can be recovered in the event of disaster. In the event of a potential
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personal data breach, the study site will be responsible for determining whether a personal data
breach has in fact occurred and, if so, providing breach notifications as required by law.

To protect the rights and freedoms of participants with regard to the processing of personal data,
participants will be assigned a single, participant-specific numerical code. Any participant
records or data sets that are transferred to the Sponsor will contain the numerical code;
participant names will not be transferred. All other identifiable data transferred to the Sponsor
will be identified by tlus single, participant-specific code. The study site will maintain a
confidential list of participants who participated in the study, linking each participant’s
numerical code to their actual identity and medical record ID. In case of data transfer, the
Sponsor will protect eh confidentiality of participant’ personal data consistent with the clinical
study agreement and applicable privacy laws.

Information technology systems used to collect, process, and store study-related data are secured
by technical and organizational security measures designed to protect such data against
accidental or unlawful loss, alteration, or unauthorized disclosure or access.

The Sponsor maintams standard operating procedures on how to respond in the event of
unauthorized access, use, or disclosure of Sponsor information or systems.

11.4. Institutional Review Board and Regulatory Approval

The Investigator must inform and obtaimn approval from, the IRB for the conduct of the study at
named sites, for the protocol, the Participant ICF, and any other written information that will be
provided to the participants and any advertisements that will be used. Wnitten approval must be
obtained prior to recrmitment of participants into the study and shipment of investigational agent.

Proposed amendments to the protocol and documents must be discussed with the Sponsor and
CRO, and then subnutted to the IRB for approval as well as submitted to regulatory authorities
for approval prior to implementation. Amendments may be implemented only after a copy of the
local EC approval letter has been transmutted to the Sponsor. Amendments that are intended to
eliminate an apparent immediate hazard to participants may be implemented prior to recerving
Sponsor or IRB approval. However, in this case, approval must be obtamed as soon as possible
after implementation.

The Investigator will be responsible for ensuring that an annual update 1s sent to the EC to
facilitate their continming review of the study (if needed) and that the IRB 1s informed about the
end of the study. Copies of the update, subsequent approvals and final letter must be sent to the
Sponsor. The Investigator will inform the IRB/EC of any reportable AEs.

11.5. Essential Documentation Requirements
The Sponsor or Sponsor’s representative will collect from the investigational site the required
essential repulatory documents per ICH pmdance prior to voxelotor shipment fo the site.

11.6. Dissemination of Clinical Study Data

The Sponsor fulfills its commuitment to publicly disclose clinical study results through posting
the results of studies on www _clinicaltrials gov (ClinicalTrials gov), the EudraCT/CTIS, and/or
www_pfizer.com, and other public registries and websites in accordance with applicable local
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laws/regulation. In addition, the Sponsor reports study results outside of the requirement of local
laws/regulations pursuant to its standard operating procedures.

In all cases, study results are reported by the Sponsor 1 an objective, accurate, balanced, and
complete manner and are reported regardless of the outcome of the study or the country in which
the study was conducted.

www_chimicaltrials gov

The Sponsor posts chinical frial results on www_clinicaltrials gov for GBT/Pfizer-sponsored
mnterventional studies (conducted in patients) that evaluate the safety and/or efficacy of a
product, regardless of the geographical location in which the study 1s conducted. These results
are submitted for posting in accordance with the format and timelines set forth by US law.

EudraCT/CTIS

The Sponsor posts clinical frial results on EudraCT/CTIS for GBT/Pfizer-sponsored
mnterventional studies in accordance with the format and timelines set forth by EU requirements.

www pfizer com

The Sponsor posts climical study report (CSR) synopses and plain-language study results
summaries on www_pfizer com for GBT/Pfizer-sponsored interventional studies at the same time
the corresponding study results are posted to www_climicaltrials gov. CSR synopses will have
personally identifiable mformation anonymized.

Documents within marketing applications

The Sponsor complies with applicable local laws/regulations to publish chinical documents
included in marketing applications. Clinical documents include summary documents and CSRs

mncluding the protocol and protocol amendments, sample CRFs, and SAPs. Clinical documents
will have personally identifiable information anonynuzed.

Data sharing

The Sponsor provides researchers secure access to participant-level data or full CSRs for the
purposes of “bona-fide scientific research™ that contnibutes to the scientific understanding of the
disease, target, or compound class. The Sponsor will make data from these trnials available

18 months after study completion. Participant-level data will be anonymized in accordance with
applicable privacy laws and regulations. CSRs will have personally identifiable mformation
anonymuzed.

Data requests are considered from qualified researchers with the appropriate competencies to
perform the proposed analyses. Research teams must include a biostatistician. Data will not be
provided to applicants with sigmificant conflicts of interest, including individuals requesting
access for commercial/competitive or legal purposes.

11.7. Data Quality Assurance

All participant data relating to the study will be recorded on printed or electronic CRF unless
transmutted to the Sponsor or designee electronically (eg, laboratory data). The Investigator 1s
responsible for verifying that data entries are accurate and correct by physically or electronically
signing the CRF.
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Guidance on completion of CRFs will be provided m the CRF Completion Requirement
document.

The Investigator must ensure that the CRFs are securely stored at the study site i encrypted
electronic and/or paper form and are password-protected or secured in a locked room to prevent
access by unauthorized third parties.

The Investigator must permit study-related monitoring, audits, IRB/EC review, and regulatory
agency mspections and provide direct access to source records and documents. This venification
may also occur after study completion. It 15 important that the Investigator(s) and their relevant
personnel are available during the momitoring visits and possible audits or inspections and that
sufficient time in devoted to the process.

Monitoring details describing strategy, mcluding definition of study-cnitical data items and
processes (eg, risk-based mmitiatives in operations and quality such as nsk management and
mitigation strategies and analytical risk-based monitoring), methods, responsibilities, and
requirements, including handling of noncompliance 1ssues and monitoring techmques (central,
virtual, or on-site momitoring), are provided in the data management plan mantained and utilized
by the Sponsor or designee.

The Sponsor or designee 1s responsible for the data management of this study, mcluding quality
checking of the data.

Records and documents, including signed ICFs, pertamning fo the conduct of this study must be
retamed by the Investigator for 15 years after study completion unless local regulations or
wstitutional policies require a longer retention period. No records may be destroyed dunng the
retention period without the written approval of the sponsor. No records may be transferred to
another location or party without written notification to the Sponsor. The Investigator must
ensure that the records continue to be stored securely for as long as they are mamntamned.

When participant data are to be deleted, the Investigator will ensure that all copies of such data
are promptly and nrevocably deleted from all systems.

The Investigator(s) will notify the Sponsor or its agents immediately of any regulatory inspection
notification in relation to the study. Furthermore, the Investigator will cooperate with the
Sponsor or its agents to prepare the Investigator site for the mspection and will allow the Sponsor
or its agent, whenever feasible, to be present during the mspection. The Investigator site and
Investigator will promptly resolve any discrepancies that are identified between the study data
and the participant’s medical records. The Investigator will promptly provide copies of the
wnspection findings to the Sponsor or its agent. Before response submission to the regulatory
authorities, the Investipator will provide the Sponsor or 1ts agents with an opportunity to review
and comment on responses to any such findings.

11.8. Study and Site Start and Closure

The study start date 1s the date of the first participant’s first visit.

The Sponsor designee reserves the right to close the study site or terminate the study at any time
for any reason at the sole discretion of the Sponsor, including (but not limited to) regulatory
authority decision, change in opinion of the IRB/EC, or change i benefit-risk assessment. Study
sites will be closed upon study completion. A study site 1s considered closed when all required
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documents and study supplies have been collected and a study-site closure visit has been
performed.

The Investigator may imtiate study-site closure at any time upon notification to the Sponsor or
designee/CRO 1if requested to do so by the responsible IRB/EC or if such ternmnation 1s requured
to protect the health of study participants.

Reasons for the early closure of a study site by the Sponsor may mclude but are not himited to:

¢ Failure of the Investigator to comply with the protocol, the requirements of the
IRB/EC or local health authorities, the Sponsor’s procedures, or the ICH GCP
omdelines;

* Inadequate recrutment of participants by the Investigator;

e Disconfinuation of further study intervention development.

If the study 1s prematurely terminated or suspended, the Sponsor shall promptly mform the
Investigators, the ECs/IRBs, the regulatory authonties, and any CRO(s) used in the study of the
reason for termination or suspension, as specified by the applicable regulatory requirements. The
Investigator shall promptly inform the participant and should assure appropriate participant
therapy and/or follow-up.

Study ternunation 1s also provided for in the climcal study agreement. If there 15 any conflict
between the confract and this protocol, the contract will control as to termination rights.

11.9. Publication Policy

For multicenter trials, the pnmary publication will be a joint publication developed by the
Investigator and the Sponsor reporting the primary endpoint(s) of the study covenng all study
sites. The Investigator agrees to refer to the primary publication in any subsequent publications.
The Sponsor will not provide any financial compensation for the Investigator’s participation in
the preparation of the primary congress abstract, poster, presentation, or primary manuscript for
the study.

Investigators are free to publish individual center results that they deem to be chmiecally
meaningful after publication of the overall results of the study or 12 months after prnmary
completion date or study completion at all sites, whichever occurs first, subject to the other
requirements described in this section.

The Investigator will provide the Sponsor an opportunity to review any proposed publication or
any other type of disclosure of the study results (collectively, “publication™) before 1t 1s
submutted or otherwise disclosed and will subnut all publications to the Sponsor 30 days before
submussion. If any patent action 1s required to protect intellectual property rights, the Investigator
agrees to delay the disclosure for a period not to exceed an additional 60 days upon request from
the Sponsor. This allows the Sponsor to protect proprietary information and to provide
comments, and the Investigator will, on request, remove any previously undisclosed confidential
information before disclosure, except for any study-intervention or Sponsor-related information
necessary for the appropriate scienfific presentation or understanding of the study results. For
jomnt publications, should there be disagreement regarding mnterpretation and/or presentation of
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specific analysis results, resolution of, and responsibility for, such disagreements will be the
collective responsibility of all authors of the publication.

For all publications relating to the study, the mmvestigator and the Sponsor will comply with
recognized ethical standards concerming publications and authorship, including those established
by the International Commuttee of Medical Journal Editors. The Investigator will disclose any
relationship with the Sponsor and any relevant potential conflicts of interest, including any
financial or personal relationship with the Sponsor, in any publications. All authors will have
access to the relevant statistical tables, figures, and reports (in their original format) required to
develop the publication.

11.10. Informed Consent and Assent

It 15 the Investigator’s responsibility to obtain written informed consent from the parent(s) of the
participant and assent from the participant afier adequate explanation of the objectives, methods,
anticipated benefits, and potential nisks of the study and before any study procedures are
commenced. The parent or legal guardian should be given a copy of the ICF and the participant
should be given a copy of the assent in their native language. The informed consent and assents
processes should be recorded in the source documentation. The oniginal copies of the signed and
dated informed consent and assent must be retamned in the mnstitution’s records and are subject to
mspection by representatives of the Sponsor, or representatives from regulatory agencies.

Participants unable to sign the ICF may participate in the study if a legal representative or
witness provides the consent (in accordance with the procedures of ICH-GCP and local
regulations) and the participant confirms lis/her interest in study participation. The participant,
parent, or legal puardian will be informed that he/she can freely withdraw consent and stop
participation in the study at any time with no prejudice to further treatment. It 1s the parent or
legal guardian’s responsibility to commumicate this decision to the Investigator.

11.11. Confidentiality

The Investigator must ensure that the participant’s privacy 1s mamtamed. On the eCRF and other
documents submitted to the Sponsor, participants will be identified by a participant study number
only. Documents that are not submutted to the Sponsor (eg, signed ICF) should be kept in a
strictly confidential file by the Investigator.

The Investigator shall permit authorized representatives of the Sponsor, regulatory agencies, and
IRBs to review the portion of the participant’s medical record that is directly related to the study.
As part of the required content of informed consent, the participant must be mformed that his/her
records will be reviewed in this manner.

11.12. Regulatory, Ethical, and Legal Obligations

The study will comply with the General Data Protection Regulation (GDPR) 2018, and
applicable local data protection regulations. Data collected will be pseudonymized.

The processing of the personal data of participants will be mininuzed by making use of a unique
participant study number only on study documents and electronic database(s)
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All study documents will be stored securely and only accessible by study staff and authorized
personnel. The study staff will safeguard the privacy of participants’ personal data. The patient
mformation sheet/informed consent for the study will inform the patient of thewr rights and
provide appropriate contact details of the Data Protection Officer.

11.13. Study Documentation and Data Storage

The Investigator must retain a comprehensive and centralized filing system of all study-related
documentation that 1s smtable for inspection by the Sponsor and representatives of regulatory
authorities.

The Investigator must retain essential documents as detailed 1n Section 12 2. Participant files and
other source data (including copies of protocols, original reports of test results, mnvestigational
agent dispensing logs, correspondence, records of informed consent, and other documents
pertaming to the conduct of the study) must be kept for the maximum perniod of ime permitted
by the institution. Documents should be stored in such a way that they can be accessed/data
refrieved at a later date. Consideration should be given to security and environmental risks.

No study document will be destroyed without prior wnitten agreement between the Sponsor and
the Investigator. Should the Investigator wish to assign the study records to another party or
move them to another location, written agreement must be obtained from the Sponsor.
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12. DATA HANDLING AND RECORDKEEPING

12.1. Inspection of Records

The Sponsor will be allowed to conduct site visits to the investigation facilities for the purpose of
monitormg any aspect of the study. The Investigator agrees to allow the monitor to inspect the
drug storage area, study drug stocks, drug accountability records, participant charts, study source
documents, and other records relative to study conduct.

The Investigator agrees to maintain a Regulatory Binder m a current, orgamized fashion; this
Binder will contain documentation supportive of the protocol- and GCP-comphance of the study.
The contents of the Binder will be organized according to the standards of ICH E6, Section 8
(Essential Documents). The Investigator agrees to make this Binder accessible to the monitor,
auditor, and representatives of regulatory agencies and the IRB/EC.

12.2. Retention of Records

The Investigator will maintain adequate records, including participants’ medical records,
laboratory reports, signed consent forms, drug accountability records, safety reports, information
regarding participants who discontinued the protocol, and any other pertinent data. All study
records must be retained for at least 2 years after the last approval of a marketing application in
the Umited States of America (USA) or an ICH region and until (1) there are no pending or
contemplated marketing applications in the USA or an ICH region or (2) at least 2 years have
elapsed since the formal discontinuation of clinical development of the mvestigational product
under study. The Investigator/institution should retain participant identifiers for at least 15 years
after the completion or discontinuation of study. Study participant files and other resource data
must be kept for the maxumum period of time permitted by the hospital, institution but not less
than 15 years. These documents should be retained for a longer period, if required by the
applicable regulatory requirements or by the Sponsor. The Sponsor must be notified with
retention should the Investigator/institution are unable to continue with the mamtenance of study
participant files for the full 15 years. All study records must be stored 1n a secure and safe
facility.

The Investigators must retain protocols, amendments, IRB/IEC approvals, copies of the Form
FDA 1572 (or Investigator’s Agreement 1f applicable), signed and dated consent forms, medical
records, eCRFs, drug accountability records, all correspondence and any other documents

pertaining to the conduct of the study.

If the Investigator moves, withdraws from an mnvestigation or retires, the responsibility for
maintaining the records may be transferred to another person who will accept responsibility.
Notice of transfer must be made to and agreed by the Sponsor. The Investigator must notify the
Sponsor immediately in the event of accidental loss or destruction of any protocol records.

12.3. Disclosure of Information

Participants’ medical information obtained as a result of this study 1s considered confidential,
and disclosure to third parties, other than those noted in this protocol, 1s prohibited. Subject to
any applicable authorization(s), all reports and communications relating to participants in this
study will identify participants only by mitials and number. Medical information resulting from a
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participant’s participation mn this study may be given to the participant’s personal physician,
other authorized parties, or to the appropriate medical personnel responsible for the participant’s
participation in this chnical study. Data generated i this study will be available for inspection on
request by the FDA or other government regulatory agency auditors, the sponsor, the sponsor’s
Medical Monitor (or designee), and their designated representatives, the IRB/EC, and other
authorized parties. All information concerming the study medication and the sponsor’s operations
(such as patent applications, formulas, manufacturing processes, basic scientific data, or other
information supplied by the Sponsor and not previously published) are considered confidential
and shall remain the sole property of the Sponsor. The Investigator agrees to use this information
only in conducting this study and to not use it for other purposes without the Sponsor’s prior
written consent. The information developed in this clinical study will be used by the Sponsor
the chinical development of voxelotor and therefore, may be disclosed by the Sponsor as
required, to authorized parties (including its corporate partners for the study drug, if any, and
their designated representatives), other climical Investigators, pharmaceutical compamies, the
FDA, and other government agencies. Any information, inventions, discovenies (whether
patentable or not), innovations, suggestions, 1deas, and reports made or developed by the
Investigator(s) as a result of conducting this study shall be promptly disclosed to the Sponsor and
shall be the sole property of the Sponsor. The Investigator agrees, upon the Sponsor’s request
and at the Sponsor’s expense, to execute such documents and to take such other actions as the
sponsor deems necessary or appropriate to obtain patents in the sponsor’s name covering any of
the foregomg.
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13. INSURANCE AND FINANCIAL DISCLOSURE

The Sponsor has subscribed to an insurance policy covening, m 1ts terms and provisions, its legal
liability for injuries caused to participating persons and arising out of this research performed
strictly in accordance with the scientific protocol as well as with applicable law and professional
standards.

Fmancial Disclosure statements will be handled in a separate agreement apart from the protocol,
kept on file and submutted as applicable with any subsequent license application.
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14. PUBLICATION POLICY

It 1s intended to publish the results of the study once all participants have completed the study
and the study has been analyzed.

The Investigator or the Sponsor may not submut for publication or present the results of this
study without allowing each of the other parties to review and comment on the pre-publication
manuscript, as defined in the site’s climcal trial agreement.

The Investigator may not submut any of the results of the study for publication without the prior
consent of the Sponsor.

CONFIDENTIAL 76



090177e19e15228 8\Approved\Approved On: 19-Jul-2023 22:26 (GMT)

Global Blood Therapeutics, Inc. Voxelotor
Protocol Amendment 4 GBT440-032

15. REFERENCES

Adams R, McKie V, Nichols F, et al. The use of transcramal ultrasonography to predict stroke in
sickle cell disease. N Engl J Med. 1992 Feb 27;326(9):605-10.

Adams RJ, McKie VC, Carl EM, Nichols FT, Perry R, et al. Long-term stroke nisk i children
with sickle cell disease screened with transcramal Doppler. Ann Neurol. 1997;42:699 704.

Adams R, McKie VC, Hsu L, et al. Prevention of a first stroke by transfusions in children with
sickle cell anenua and abnormal results on transcramal Doppler ultrasonography. N Engl J Med.
1998 Jul 2:339(1):5-11.

Adams RJ, Brambilla D; Optimizing Primary Stroke Prevention in Sickle Cell Anemua (STOP 2)
Tnal Investigators. N Engl J Med. 2005 Dec 29;353(26):2769-78. Discontimung prophylactic
transfusions used to prevent stroke m sickle cell disease.

Akinsheye I Alsultan A Solovieff N, et al. Fetal hemoglobin in sickle cell anemia Blood.
2011:118(1):19-27.

Akinsheye I Solovieff N, Ngo D, et al. Fetal hemoglobin m sickle cell anemia: molecular
characterization of the unusually high fetal hemoglobin phenotype in African Amenicans. Am_J
Hematol 2012:87(2):217-9.

Bethlenfalvay NC, Motulsky AG, Ringelhann B, et al. Hereditary persistence of fetal
hemoglobin, beta thalasserma, and the hemoglobin delta-beta locus: further family data and
genetic interpretations. Am_J. Human Gen. 1975;27(2):140.

Brown C, Hoppe C, Inat1 A et al. Efficacy and Safety of 1500 mg Voxelotor in a Phase 2a study
(GBT440-007) in adolescents with Sickle Cell Disease. 2018, ASH oral presentation #509.

Bunn, HF. Pathogenesis and treatment of sickle cell disease. N Engl J Med 1997;337(11):762-
769.

DeBaun MR, Kirkham FJ. Central nervous system complications and management in sickle cell
disease. Blood 2016;127(7):829-38.

Dufu K, Patel M, Oksenberg D, et al. GBT440 improves red blood cell deformability and
reduces viscosity of sickle cell blood under deoxygenated conditions. Clin Hemorheol Microcire.
2018:70(1):95-105

Eaton WA, Henry ER, Hofrichter J, et al_ Is cooperative oxygen binding by hemoglobin really
understood? Nat Struct Biol. 1999:6(4):351-8.

Hankins JS, Fortner GL, McCarville MB, Smeltzer MP, Sang SC, et al. The natural listory of
conditional franscramal Doppler flow velocities in children with sickle cell anaenua. Brit J Hem.
2008;142:94-99.

Hankins JS, McCarville MB, Rankine-Mullings A Reid ME, Lobo CL, et al. Prevention of
conversion fo abnormal transcramal Doppler with hydroxyurea in sickle cell anemia: a Phase IIT
international randomized clinical trial. Am J Hematol. 2015;90(12):1099 1105.

Howard J, Hemmaway CJ, Telfer P, et al. A phase 1/2 ascending dose study and open-label
extension study of voxelotor in patients with sickle cell disease. Blood. 2019 Apr
25:133(17):1865-1875.

CONFIDENTIAL 77



090177e19e15228 8\Approved\Approved On: 19-Jul-2023 22:26 (GMT)

Global Blood Therapeutics, Inc. Voxelotor
Protocol Amendment 4 GBT440-032

Howard J, Ataga KI. Brown RC, Achebe M, Nduba V, El-Beshlawy A, et al. Voxelotor in
adolescents and adults with sickle cell disease (HOPE): long-term follow-up results of an
mternational, randomised, double-blind, placebo-controlled, phase 3 trial. Lancet Haematol
2021 May;8(5):e323-e333.

Hutchaleelaha A Patel M, Washington C, et al. Pharmacokinetics and pharmacodynamics of
voxelotor (GBT440) in healthy adults and patients with sickle cell disease. Br J Clin Pharmacol
2019 Feb 11.

Kato GI, et al. Sickle cell disease. Nat Rev Dis Pnimers 4, 18010 (2018).

Kwiatkowsla JL. 2010. Transcranial Doppler ultrasonography in infants with sickle cell disease-
Is earlier identification of children at nisk of stroke possible? Pediatric Blood Cancer 2010;
Feb:54(2):187-8.

Lehrer-Grarwer J. Long term dosing in sickle cell disease subjects with GBT440, a novel HBS
polymenzation inhibitor. ASH 58th Annual Meeting and Exposistion. 03-06 December 2016.
San Diego, CA_ Poster#2488.

Maier-Redelsperger M, Noguchi CT, de Montalembert M, et al. Vanation in fetal hemoglobin
parameters and predicted hemoglobin S polymerization in sickle cell children m the first two
years of life: Panisian Prospective Study on Sickle Cell Disease. Blood 1994, 84:3182-8.

Natta CL, Niazi GA, Ford S, et al. Balanced globin chain synthesis in hereditary persistence of
fetal hemoglobin. Journal of clinical investigation 1974;54(2):433-8.

National Heart, Lung, and Blood Institute (NHLBI). Hydroxyurea (HU) Monitoring Guidelines,
2014

National Institutes of Health (NIH). Evidence-based management of sickle cell disease: Expert
Panel Report, 2014, available at www nhlbi nih gov/gumdelines.

Ohene-Frempong K, Wemner, SJ, Sleeper, LA et al. Cerebrovascular accidents i sickle cell
disease-rates and nisk factors. Blood 1998, 91:288-294

Oksenberg D, Dufu K, Patel MP, et al. GBT440 increases hemoglobin oxygen affimty, reduces
sickling and prolongs RBC half-life in a murine model of sickle cell disease. Brit J Haematol
2016;175:141-153.

Oxbryta® (voxelotor tablets) [package insert]. South San Francisco, CA: Global Blood
Therapeutics, Inc Perrine RP, Brown M1, Clegg JB, et al. Bemgn sicklecell anaerma Lancet
1972:300(7788):1163-7.

Pernine RP, Brown MI, Clegg B, Weatherall DJ, May A. Bemign sickle-cell anaemma  Lancet.
1972 Dec 2;2(7788):1163-7_ do1: 10.1016/50140-6736(72)92592-5. PMID: 4117591.

Platt OS. Hydroxyurea for the treatment of sickle cell anenua N Engl J Med. 2008 Mar
27:358(13)-1362-9.

Rother RP, Bell L, Hillmen P, and Gladwin MT. The clinical sequelae of infravascular
hemolysisand extracellular plasma hemoglobin JAMA 2005, 293:1653-1662.

CONFIDENTIAL 78



090177e19e15228 8\Approved\Approved On: 19-Jul-2023 22:26 (GMT)

Global Blood Therapeutics, Inc. Voxelotor
Protocol Amendment 4 GBT440-032

Stamatoyannopoulos G, Wood WG, Papayannopoulou T, et al A new form of hereditary
persistence of fetal hemoglobin in blacks and 1ts association with sickle cell trait.
Blood. 1975:46(5):683-92.

Steinberg MH, Barton F, Castro O, et al. Effect of hydroxyurea on mortality and morbidity in
adult sickle cell anenma: risks and benefits up to 9 years of treatment. JAMA_
2003:289(13):1645-51

Stewart G. Effect of GBT440, an R-state stabilizer of hemoglobin, on hypoxic maximal exercise.
American Thoracic Society (ATS) International Conference, May 18-23, 2018, San Diego, CA.

Stewart G. Efficacy of GBT440 to left-shift the oxy-hemoglobin dissociation curve in healthy
individuals and preserve arterial saturation during submaximal hypoxic exercise (poster).
American Thoracic Society (ATS) International Conference, May 18-23, 2018, San Diego, CA.

Talbot JF, Bird AC, Rabb LM, et al. Sickle cell retinopathy 1n Jamaican children: a search for
prognostic factors. Br. J Ophthalmol. 1983;67(11):782-5.

Them SL1, Howard J. How I treat the older adult with sickle cell disease. Blood.
2018:132(17):1750-1760.

Thomas PW, Smghal A, Hemmings-Kelly M, et al. Height and weight reference curves for
homozygous sickle cell disease. Arch. Dis. Childhood 2000;82(3):204-208.

Vichinsky E, Hoppe C, Howard J, et al. Results from Part A of the Hemoglobin Oxygen Affimty
Modulation to Inhubit HbS Polymenization (HOPE) Tnial (GBT440-031), A placebo-controlled
randomuzed study evaluating voxelotor (GBT440) mn adults and adolescents with sickle cell
disease. ASH 2018 abstract #505, oral presentation.

Ware R, Davis BR, Schultz WH, et al. Hydroxycarbamude versus chronic transfusion for
maintenance of transcramal doppler flow velocities m children with sickle cell anaenua-TCD
With Transfusions Changing to Hydroxyurea (TW1iTCH): a multicentre, open-label, phase 3,
non-inferionty trial. Lancet 2016;387(10019):661-70.

Wijashington CB, Green M, Inati AC, et al. Pharmacokinetics (PK) of Voxelotor (GBT440) using
population pharmacokinetic (PPK) and physiologically based pharmacokinetic (PBPK) modeling
in pedhatric subjects with sickle cell disease (SCD). EHA 2018, poster presentation.

Yawn EP, Buchanan GR, Afenyi-Annan AN, et al. Management of sickle cell disease: summary
of the 2014 evidence-based report by expert panel members. JAMA 2014;312:1033-48.

Zétola VF. Role of TCD m sickle cell disease: a review. Perspect Med. 2012;1:265-8.

CONFIDENTIAL 70



090177e19e15228 8\Approved\Approved On: 19-Jul-2023 22:26 (GMT)

Global Blood Therapeutics, Inc.
Protocol Amendment 4

Voxelotor
GBT440-032

APPENDIX A. SCHEDULE OF ASSESSMENTS: SCREENING

Procedure

Screening
Up to 35 Days Before Dosing

Informed Consent and Assent, as appropriate

Medical History

Full Physical Fxamination

Blood Pressure ®

Pulse Rate *

Body Temperatre ?

Body Weight

Height

ECG (12-lead) ®

Urinalysis

Serum Pregnancy Test (females, post menarche)

Hematology ©

Serum Chemistry ¢

Fetal Hemoglobin

Hemoglobin A

Hemoglobin Genotype (if not already available) ®

Malania Test (performed at local laboratory)

ONLY if there is clinical suspicion of active malaria infection

ESH I H Il Bl B Rl el B el sl el s s s s s

Hepatitis and HIV Serology — only if climically indicated

Iron Studies (ferritin, transferring and serum iron)

Transcranial Doppler (2 sonograms performed per TCD Manual)

Conconntant Medications

ESH Il Il

Adverse Events

X

Abbreviations: ECG, electrocardiogram; HIV, himan mmunodeficiency virus; TCD, transcranial Doppler.

* Vital signs (blood pressure, pulse rate, body temperature) will be measured after a participant has rested for at least 5 minutes
in the supine or recumbent position, as age appropriate and feasible. A repeated measurement of any of the vital sign
parameters will be taken within 5 minutes if the first reading is outside the normal range and deemed clinically significant.

® ECG (12-lead) will be recorded in the supine position after at least 5 minutes of rest.

¢ Hematology assessments include the following: red blood cells; hematocrit; hemoglobin; platelets; white blood cells with
differential (basophils, eosinophils, neutrophils, monocytes, and lymphocytes); % and absolute reticulocytes; red blood cell
distmbution width; mean corpuscular volume; mean corpuscular hemoglobin concentration; hemoglobin A (Screening only);

alpha thalassemua and haplotype (Week 8 Only).

4 Chemistry assessments include the following: alanine aminotransferase; albumin; alkaline phosphatase; aspartate
amimotransferase; bicarbonate; blood urea nitrogen; chlonde; caleum; creatinine; glucose; lactate dehydrogenase; sodium;

potassium; bilirubin (total, direct and indirect).

¢ Hemoglobin genotype can be based on previously documented medical records, ie, previous laboratory tests.
f Further tests will be conducted per the Investizator's discretion, at any point through the rest of the study, if there is a clinical

suspicion of malarial infection.
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APPENDIX D. LIVER SAFETY: SUGGESTED ACTIONS AND
FOLLOWUP ASSESSMENTS [AND STUDY DRUG
RECHALLENGE GUIDELINES]

This appendix is included to support Study transition to Pfizer Pharmacovigilance processes and
systems.

Potential Cases of Drug-Induced Liver Injury

Humans exposed to a drug who show no sign of liver injury (as determuned by elevations in
transanunases) are termed “tolerators,” while those who show transient liver injury but adapt are
termed “adaptors.” In some participants, fransaminase elevations are a harbinger of a more
serious potential outcome. These participants fail to adapt and therefore are “susceptible” to
progressive and serious liver mjury, commonly referred to as DILI Participants who experience
a transamunase elevation above 3 x the upper linut of normal (ULN) should be monitored more
frequently to determune 1f they are “adaptors™ or are “susceptible.”

Laver function tests (LFTs) are not required as a routine safety monitoring procedure in this
study. However, should the Investigator deem it necessary to assess LFTs because a participant
presents with clinical signs/symptoms, such LFT results should be managed and followed as
described below.

In the majority of DILI cases, elevations in AST (aspartate transaminase) and/or ALT (alanine
transaminase) precede fotal bilimubin elevations (> 2 x ULN) by several days or weeks. The
increase in total bilirubin typically occurs while AST/ALT 1s/are still elevated above 3 x ULN
(1e, AST/ALT and total bilirubin values will be elevated within the same laboratory sample). In
rare mstances, by the fime total bilimubin elevations are detected, AST/ALT values might have
decreased. This occurrence 1s still regarded as a potential DILI. Therefore, abnormal elevations
mn either AST OR ALT 1n addition to total bilirubin that meet the criteria outhined below are
considered potential DILI (assessed per Hy’s law cniteria) cases and should always be considered
important medical events, even before all other possible causes of liver injury have been
excluded.

The threshold of laboratory abnormalities for a potential DILI case depends on the participant’s
mdividual baseline values and underlying conditions. Participants who present with the
following laboratory abnormalities should be evaluated further as potential DILI (Hy’s law)
cases to defimitively determine the etiology of the abnormal laboratory values:

* Participants with AST/ALT and total bilirubin values within the normal range who
subsequently present with AST or ALT values = 3 x ULN AND a total bilirubin
value = 2 x ULN with no evidence of hemolysis and an alkaline phosphatase value
< 2 x ULN or not available.

» For participants with baseline AST OR ALT OR total bilirubin values above the
ULN, the following threshold values are used in the definition mentioned above, as
needed, depending on which values are above the ULN at baseline:
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o Preexisting AST or ALT baseline values above the normal range: AST or ALT
values = 2 times the baseline values AND = 3 x ULN; or = 8 = ULN (whichever
15 smaller).

o Preexisting values of total bilirubin above the normal range: total bilirubin level
mcreased from baseline value by an amount of = 1 % ULN or 1if the value
reaches > 3 x ULN (whichever 15 smaller).

Rises n AST/ALT and total bilirubin separated by more than a few weeks should be assessed
ndividually based on clinical judgment; any case where uncertainty remains as to whether it
represents a potential Hy’s law case should be reviewed with the sponsor.

The participant should return to the Investigator site and be evaluated as soon as possible,
preferably within 48 hours from awareness of the abnormal results. This evaluation should
mclude laboratory tests, detailed listory, and physical assessment.

In addition to repeating measurements of AST or ALT and total bilirubin for suspected Hy’s law
cases, additional laboratory tests should include albumin, creatine kinase, direct and indirect
bilirubm, gammaglutamyl transferase, prothrombin time/international normalized ratio,
eosimophils (%6), and alkaline phosphatase. Consideration should also be given fo drawing a
separate fube of clotted blood and an anticoagulated tube of blood for further testing, as needed,
for further contemporaneous analyses at the time of the recognized initial abnormalities to
determine etiology. A detailed history, meluding relevant information, such as review of ethanol,
acetaminophen/paracetamol (either by itself or as a coformulated product in prescription or
over-the-counter medications), recreational drug, or supplement (herbal) use and consumption,
fanuly history, sexual history, travel history, lustory of contact with a jaundiced person, surgery,
blood transfusion, history of liver or allergic disease, and potential occupational exposure to
chemucals, should be collected. Further testing for acute hepatitis A, B, C, D, and E mnfection,
total bile acids, liver imaging (eg, biliary tract), and collection of serum samples for
acetaminophen/paracetamol drug and/or protein adduct levels may be warranted.

All cases demonstrated on repeat testing as meeting the laboratory critenna of AST/ALT and total
bilirubin elevation defined above should be considered potential DILI (Hy's law) cases if no
other reason for the LFT abnormalities has yet been found. Such potential DILI (Hy’s law)
cases are to be reported as SAEs, irrespective of availability of all the results of the
investigations performed to determine etiology of the LFT abnormalities.

A potential DILI (Hy’s law) case becomes a confirmed case only after all results of reasonable
mvestigations have been received and have excluded an alternative etiology.
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