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Title of Study: A Phase 3 Multicenter, Multi-dose, Open-label Maintenance Study to Investigate the Long-term
Safety and Efficacy of ZS (Sodium Zirconium Cyclosilicate), an Oral Sorbent, in Subjects with Hyperkalemia

Investigators:

A complete list of investigators is presented in Appendix 16.1.4.

Study center(s):

Multicenter: 56 sites in United States (US), Australia, Germany, the United Kingdom, the Netherlands, and
South Africa. Site information is presented in Appendix 16.1.4.

Publication (reference):

None

Studied period (years): Phase of development:
First subject enrolled: 23 June 2014 3

Last subject completed: 04 November 2016

Objectives:
Primary Objective

The primary objective was to generate open-label, long-term (up to 12 months) safety and tolerability data for
ZS in subjects with hyperkalemia (serum potassium [S-K] > 5.1 mmol/L).

Secondary Objectives
The secondary objectives were to evaluate:

e the proportion of ZS-treated subjects in whom normokalemia was maintained over prolonged periods
of time, using a dose range from 5 g every other day (QOD) to 15 g once daily (QD)

o the effect of ZS on various renal and bone biomarkers over prolonged periods of time, using doses
from 5 g QOD to 15 g QD

e the safety and tolerability of investigational product consumed in ~40 mL of water with no mandatory
rinses and in ~180 mL of water with two ~30 mL rinses

Methodology:

This was an open-label, multicenter, multi-dose, prospective maintenance study to investigate the long-term
safety and efficacy of ZS in subjects with hyperkalemia. Baseline potassium was determined prior to taking the
first dose of ZS by collecting 2 consecutive potassium measurements (i-STAT and central laboratory) at 0 and
60 (£ 15) minutes. Subjects with 2 consecutive i-STAT potassium values > 5.1 mmol/L entered the Acute Phase
and received ZS 10 g TID for 24 to 72 hours, depending on potassium values. Once normokalemia (i-STAT
potassium between 3.5 and 5.0 mmol/L, inclusive) was restored (whether after 24, 48, or 72 hours) in the Acute
Phase, subjects were enrolled in the Extended Dosing Phase to receive ZS at a starting dose of 5 g QD.
Potassium (i-STAT and central laboratory) was measured weekly throughout the first month of study and every
4 weeks thereafter through Month 12.
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Methodology (continued): During the Extended Dosing Phase, the ZS dose may have been increased or
decreased in increments/decrements of 5 g QD up to a maximum of 15 g QD or a minimum of 5 g QOD based
on i-STAT potassium measurements as outlined below:

e > 5.0 mmol/L while receiving 5 g QD or 5 g QOD or > 5.5 mmol/L while receiving 10 g QD: ZS dose
increased in 5 g QD increments to a maximum dose of 15 g QD.

e Between 3.0 and 3.4 mmol/L, inclusive: ZS dose decreased in 5 g QD decrements to a minimum dose
of 5 g QOD; if a subject’s i-STAT potassium value remained between 3.0 and 3.4 mmol/L, inclusive,
on the ZS 5 g QOD dose, the subject was withdrawn from the study and received standard of care
treatment.

Any time the ZS dose was adjusted or a renin-angiotensin-aldosterone system (RAAS) inhibitor or diuretic dose
was adjusted or initiated during the Extended Dosing Phase, the subject returned to the site 7 (+ 1) days later for
a potassium measurement and recording of adverse events and concomitant medications. There was no limit to
the number of dose titrations allowed.

Safety stopping rules were specified for this study and were administered by the ZS Pharma Medical Monitor.
Any subject who was withdrawn from the study prior to study completion returned to the clinic 7 (+ 1) days
after the last dose of study drug for an End of Study visit.

Efficacy evaluation consisted of S-K and i-STAT measurements collected at regular intervals during the study.
Additional evaluations consisted of measurements of sodium, calcium, magnesium, bicarbonate, phosphorus,
blood urea nitrogen, and estimated glomerular filtration rate (¢GFR). Assessments performed only at sites in
North America included whole blood and urine samples for serum aldosterone, plasma renin, serum galectin-3,
plasma brain natriuretic peptide, plasma parathyroid hormone, serum insulin, glycated hemoglobin, and urine
chemistry including albumin, sodium, potassium, creatinine, and protein. In addition, blood zirconium levels
were determined for subjects at selected study sites in North America. Safety evaluations included physical
examinations, weight, vital signs, 12-lead electrocardiograms (ECGs), and standard laboratory parameters
(hematology, serum chemistry, and urinalysis). Adverse events and use of concomitant medications were
collected throughout the study.

Health care utilization data (incidence of hospitalizations, emergency room visits, and non-protocol required
doctor’s office visits) were also collected.

Number of subjects (planned and analyzed):

Planned: 750 subjects
Enrolled:
7ZS-005: 751 subjects
Acute Phase: 751 subjects treated with ZS 10 g TID

Extended Dosing Phase: 746 subjects treated with ZS initiated at 5 g QD

Diagnosis and main criteria for inclusion:

Subjects were male or female, > 18 years of age with 2 consecutive i-STAT potassium values > 5.1 mmol/L; an
upper limit on the i-STAT potassium value at study entry was specified for subjects enrolled at sites in Germany
(£ 6.5 mmol/L).

Page 3




ZS-005 Clinical Study Report
Date: 01 August 2017

Name of Sponsor/Company: Individual Study Table (For National Authority
ZS Pharma Referring to Part Use Only)

Name of Finished Product: of the Dossier

ZS (sodium zirconium cyclosilicate, Volume:

United States Adopted Name) Page:

Name of Active Ingredient:

sodium zirconium cyclosilicate

Test product, dose and mode of administration, batch number:
Sodium zirconium cyclosilicate (ZS, particle size > 3 um) administered orally as a slurry/suspension in water.

Subjects at selected sites in the US who enrolled in the study on Acute Phase Day 1 under Amendment 5 or
later, if applicable, consumed study drug suspended in ~40 mL of water with no mandatory rinses. Subjects at
all other sites consumed study drug suspended in ~180 mL of water followed by two ~30 mL rinses.

Acute Phase: Subjects were to receive ZS 10 g TID before breakfast, lunch, and dinner for at least 24 hours and
up to 72 hours (3 to 9 total doses).

Extended Dosing Phase: The starting dose was ZS 5 g QD, prior to breakfast. Thereafter, the dose was adjusted
based on i-STAT potassium values.

The ZS lot numbers used during the study were ZS130008, ZS140005, ZS140006, ZS140007, ZS140008,
75140009, ZS140010, ZS140011, ZS140017, ZS140018, ZS140019A, ZS140020A, ZS140021A, ZS140022A,
7ZS140023A, ZS140024A, ZS140025A, ZS140026A, ZS140027A, ZS140028A, ZS140029A, ZS140030A,
7S140034A, ZS140035A, ZS140037A, ZS140038A, ZS140039A, ZS140040A, ZS140041A, ZS140042A,
ZS140043A, ZS140044A, ZS140045A, ZS140046A, ZS140048A, ZS140049A, ZS140050A, ZS140051A,
7S140052A, ZS140053A, ZS140054A, ZSB14001A, ZSB14002A, ZSB14004A, ZSB15005A, ZSB15015A,
ZSB15022A, ZSB14001B, ZSB14002B, ZSB14004B, ZSB15001C, ZSB15002C, and ZSB15004C.

Duration of treatment:

Treatment duration was up to 72 hours in the Acute Phase and up to 12 months in the Extended Dosing Phase.

Reference therapy, dose and mode of administration, batch number:

None

Criteria for evaluation:

The primary efficacy endpoint for the Acute Phase was the restoration of normal S-K values (3.5 to 5.0 mmol/L,
inclusive; 3.5 to 5.5 mmol/L, inclusive, was also presented). For the Extended Dosing Phase, the primary
efficacy endpoint was the maintenance of normokalemia (as defined by proportion of subjects with mean

S-K < 5.1 mmol/L from Month 3 to 12 [Extended Dosing Phase Days 85, 113, 141, 176, 211, 239, 267, 295,
330, 365, and End of Study] for subjects in the Extended Dosing Phase intent-to-treat (ITT) Population; mean S-
K <5.5 mmol/L from Month 3 to 12 was also presented.

Secondary efficacy endpoints included: proportion of subjects with mean S-K between 3.5 and 5.5 mmol/L,
inclusive, Months 3 to 12 (Extended Dosing Phase Days 85, 113, 141, 176, 211, 239, 267, 295, 330, 365, and
End of Study) for subjects in the Extended Dosing Phase ITT Population; mean S-K values Months 3 to 12
(Extended Dosing Phase Days 85, 113, 141, 176, 211, 239, 267, 295, 330, 365, and End of Study), Months 6 to
9, and Months 9 to 12 for subjects in the Extended Dosing Phase ITT Population; change (absolute and percent
[%]) baseline (Acute Phase baseline) in S-K levels at each Extended Dosing Phase Day 8-365/End of Study for
subjects in the Extended Dosing Phase ITT Population; nominal and % change from Acute Phase Baseline in
bicarbonate at Extended Dosing Phase Days 8, 15, 22, 29, 57, 85, 176, 267, 365, and End of Study for subjects
in the Extended Dosing Phase Safety Population; proportion of subjects with normal bicarbonate values at
Acute Phase Day | and Extended Dosing Phase Days 1, 8, 15, 22, 29, 57, 85, 176, 267, 365, and End of Study
for subjects in the Extended Dosing Phase Safety Population.
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Criteria for evaluation (continued):

In addition, the primary safety endpoint was safety and tolerability as measured by adverse event reporting, vital
signs, ECGs, physical examinations, and safety laboratory measurements.

Statistical methods:

Study populations were prospectively defined based on separate evaluability rules for the Acute Phase and
Extended Dosing Phase. Safety Populations included subjects who received at least 1 dose of ZS and the ITT
Populations included subjects who received at least 1 dose of ZS with at least 1 S-K assessment after
administration of ZS.

Efficacy: Separate analyses were performed for the Acute and Extended Dosing Phases. All analyses of S-K
were based on S-K values analyzed by the central laboratory. When means, proportions, nominal changes or
percent changes were presented, 95% confidence intervals (Cls) and t-tests (paired from baseline or independent
2-group) with 2-sided p-values were presented where appropriate. Selected efficacy endpoints were summarized
within clinically important baseline subpopulations (CKD, heart failure, diabetes mellitus, use of RAAS
inhibitor medication, Acute Phase baseline eGFR < 60 mL/min, Acute Phase baseline S-K < 5.5, 5.5 to

< 6.0 mmol/L, and > 6.0 mmol/L and ages < 55 years, 55 to 64 years, and > 65 years).

Safety: Separate analyses were performed for the Acute and Extended Dosing Phases. Treatment-emergent
adverse events (TEAEs) were defined as any event that started during the study phase and was not present at
baseline of that study phase or one that represented an exacerbation of a condition present at baseline of that
study phase. The Medical Dictionary for Regulatory Activities, Version 17.0, was used for coding adverse
events. The number and percentage of subjects experiencing each TEAE as well as the number of events
recorded, classified by system organ class and preferred term, were tabulated. Similar tabulations were
presented for TEAEs considered related to study drug by the investigator, that were serious, and that led to
discontinuation from the study. All and related TEAEs were also summarized by severity (mild, moderate, or
severe; missing determinations were assumed to be severe), in which a subject’s most severe event within a
category (eg, system organ class, preferred term) was counted.

Change and percent change from baseline for clinical laboratory analytes were summarized for each study
phase. Laboratory analytes were cross-classified relative to reference ranges for baseline versus maximum and
minimum follow-up assessments for Acute Phase and Extended Dosing Phase separately. This analysis was
repeated using potentially clinically significant criteria prespecified by the Sponsor for select analytes.

The incidence of hypokalemia was evaluated by tabulating the proportion of subjects in each study phase
separately with a minimum S-K follow-up assessment < 3.5 mmol/L and repeated for a minimum S-K follow-up
assessment of < 3.0 mmol/L. The degree of hypokalemia was defined as follows: mild (3.0 to 3.4 mmol/L),
moderate (2.5 to 2.9 mmol/L), and severe (< 2.5 mmol/L).

Change and percent change from baseline for vital signs and quantitative ECG measures were summarized for
each study phase. The proportions of subjects meeting prespecified ECG and vital signs criteria were tabulated.
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Summary — Conclusions

Of the 751 subjects enrolled in the Acute Phase of the study, 746 (99.3%) completed and continued into
Extended Dosing based on i-STAT potassium values within the normal range (3.5 to 5.0 mmol/L, inclusive). A
total of 466 (62.5%) subjects completed the Extended Dosing Phase; the most common reasons leading to
premature termination were withdrawal of consent (10.9%), adverse event (6.8%), expected progression of
CKD requiring dialysis, transplant, or other treatment (5.4%), lost to follow-up (4.2%), and subject compliance
(2.3%).

At baseline, age ranged from [ to [ years, with a mean age of 63.6 years. The majority of the subjects were
male (59.7%), White (83.1%), and not of Hispanic origin (57.4%). Comorbid conditions included CKD (based
on eGFR < 60 mL/min, 73.5%), diabetes mellitus (62.7%), and heart failure (37.9%). The majority of the
subjects had a history of hypertension (82.8%). Diuretic use was reported by 51.0% of subjects and use of
RAAS inhibitor medication was reported by 70.2% of subjects.

PPD PPD

Efficacy Results:

Results of this study showed rapid correction of hyperkalemia during the Acute Phase, similar to results of the
previous placebo-controlled studies that demonstrated rapid correction of hyperkalemia with ZS dosing. In
addition, normokalemia can be maintained during long-term administration.

Subjects achieved normokalemia (S-K values between 3.5 and 5.0 mmol/L, inclusive) during the Acute Phase
with ZS 10 g TID (77.9%; 583/748), with 66.0% of them responding within 24 hours. Among the 583 subjects
who achieved normokalemia during the Acute Phase, 84.7% (494/583) did so within 24 hours and 98.7% were
between 3.5 and 5.5 mmol/L, inclusive, at the end of Acute Phase dosing.

Results were consistent across subpopulations defined by age, baseline eGFR, RAAS inhibitor use, and
comorbid conditions of diabetes mellitus, heart failure, and CKD. Subjects with lower S-K values at baseline
had greater proportions achieving normokalemia compared to those with higher baseline S-K values

(< 5.5 mmol/L: 87.4%; > 5.5 to < 6.0 mmol/L: 77.4%; > 6.0 mmol/L: 57.9%).

Overall, the mean reduction in S-K values at the end of Acute Phase dosing was -0.85 mmol/L, representing a
mean percent decrease of 14.81%. When subjects were summarized by time point (24, 48 or 72 hours) at which
they completed Acute Phase dosing (based on i-STAT values), mean baseline S-K values were higher (5.55,
5.77, and 5.93 mmol/L, respectively) and the mean reductions were greater for subjects who required more than
24 hours to respond (-0.81, -1.02, and -1.10 mmol/L, respectively). This pattern was also observed for subjects
with baseline S-K values > 6.0 mmol/L, with mean baseline S-K values of 6.22, 6.33, and 6.56 mmol/L and
mean reductions of -1.30, -1.43, and -1.73 mmol/L for subjects who completed Acute Phase dosing at the 24-,
48-, and 72-hour time points, respectively. Although subjects with baseline S-K > 6.0 mmol/L had a lower
proportion of subjects achieving normokalemia (57.9%), irrespective of the day they completed Acute Phase
dosing, 98.4% had S-K values between 3.5 and 5.5 mmol/L, inclusive, and demonstrated a greater reduction
from baseline (-1.35 mmol/L) compared to those with lower baseline S-K values (S-K > 5.5 to

<6.0: -0.81 mmol/L; S-K < 5.5: -0.51 mmol/L).
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Efficacy Results (continued):

Differences were observed in the evaluation of efficacy data between potassium values measured by i-STAT
versus S-K values measured by the central laboratory. The proportions of subjects who achieved normokalemia
during the Acute Phase based on i-STAT was 99.5% compared to the 77.9% observed for S-K. However,
i-STAT (99.9%; 747/748) and S-K (98.7%, 738/748) values yielded similar results for the proportions of
subjects with potassium values between 3.5 and 5.5 mmol/L following Acute Phase dosing.

Across Extended Dosing Phase Days 85 to 365, 88.4% of subjects had mean S-K values < 5.1 mmol/L and
98.8% had mean S-K values < 5.5 mmol/L. Efficacy findings were similar across the Extended Dosing Phase
time points; for subjects who completed 12 months of treatment (N = 439), the proportion whose mean serum
potassium was < 5.1 mmol/L and < 5.5 mmol/L was 87.2% and 96.1%, respectively.

These results were consistent across the analyses of subpopulations defined by age, baseline eGFR, RAAS
inhibitor use, and comorbid conditions of diabetes mellitus, heart failure, and CKD. Greater proportions of
subjects with baseline S-K values < 5.5 mmol/L achieved mean S-K values < 5.1 mmol/L (94.8%) as compared
to subjects with baseline S-K values > 6.0 mmol/L (75.5%).

At each time point during Extended Dosing, mean decreases from Acute Phase baseline in S-K were observed,
ranging from -0.78 to -1.00 mmol/L. Changes observed relative to the Extended Dosing baseline were much
smaller (increases < 0.07 mmol/L and decreases < 0.15 mmol/L), which is consistent with subjects maintaining
normokalemia with the S-K values they achieved at the time they entered Extended Dosing. Mean S-K values
were maintained within the normal range throughout the Extended Dosing Phase time points; however,
approximately 1 week following discontinuation of ZS dosing, the mean S-K value increased by 0.35 mmol/L.

Early in the course of treatment, mean increases from Acute Phase baseline were observed in bicarbonate values
among the overall population as well as in subjects with metabolic acidosis (defined as baseline bicarbonate
value of <22 mmol/L). Across Extended Dosing time points, mean increases in bicarbonate values ranging
from 0.76 to 1.22 mmol/L were observed for the overall population and from 1.70 to 2.82 mmol/L for subjects
with metabolic acidosis.
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Safety Results:

The safety profile observed in this study was consistent with results from previous controlled and uncontrolled
studies of ZS in which similar patient populations with similar comorbidities (including CKD, hypertension,
heart failure, and diabetes mellitus) were enrolled.

While the majority of subjects completed the 12-month study, the overall rate of premature discontinuation of
study drug during the Extended Dosing Phase was 37.5%. The most common reasons leading to discontinuation
from study were withdrawal of consent (81 subjects, 10.9%), adverse event (51 subjects, 6.8%), expected
progression of CKD requiring dialysis, transplant, or other treatment (40 subjects, 5.4%), lost to follow-up

(31 subjects, 4.2%), and subject compliance (17 subjects, 2.3%). Among the reasons leading to discontinuation,
the incidence of those possibly associated with decreased tolerability (ie, adverse event, met hypokalemia/
hyperkalemia stopping criteria, met ECG withdrawal criteria, and death) was 10.7% (80/746).

Duration of treatment in the Extended Dosing Phase ranged from 1 to 371 days, with a mean and median
duration of 286.2 and 364.0 days, respectively. The majority of subjects (87.0%) received a mean dose of 5 to
< 10 g during the Extended Dosing Phase. More than half (55.9%) of the subjects required at least 1 dose
modification, most of which were up-titrations to the 10 g QD dose. At least 2 dose modifications were
observed in 16.5% of subjects with < 4% requiring at least 3 dose modifications.

Commonly reported TEAEs during Acute Phase dosing were associated with gastrointestinal disorders
including nausea (0.5%), diarrhea (0.3%), and constipation (0.3%). During the 12-month Extended Dosing
Phase, the overall incidence of TEAEs was 65.5%, the most common (> 5.0%) of which were hypertension
(11.0%), edema peripheral (9.7%), urinary tract infection (7.9%), nausea (7.5%), constipation (6.4%), anemia
(5.9%), and upper respiratory tract infection (5.0%).

A total of 8 (1.1%) subjects died during the Extended Dosing Phase, none of which was considered related to
study drug by the investigator. Serious TEAEs occurred in 0.1% of subjects in the Acute Phase and 21.6% of
subjects in the Extended Dosing Phase. The most commonly reported serious TEAEs during Extended Dosing
included pneumonia (1.9%), cardiac failure congestive (1.5%), chest pain (1.5%), osteomyelitis (1.1%), and
renal failure acute (1.1%). Two subjects experienced serious TEAEs during the Extended Dosing Phase that
were considered related to study drug by the investigator (pulmonary edema in 1 subject and cardiac failure
congestive in 1 subject); both subjects had a medical history of the condition. Discontinuations due to TEAEs
occurred in 0.3% of subjects in the Acute Phase and 13.7% of subjects in Extended Dosing Phase. The most
common events that led to premature discontinuation during Extended Dosing were cardiac failure congestive
(1.5%) and renal failure acute (1.2%). No trend was apparent for the types of serious events reported or among
those that led to premature discontinuation from study drug.

The incidence of TEAEs in the haemodynamic oedema, effusions, and fluid overload Standardised Medical
Dictionary for Regulatory Activities Query (SMQ), the cardiac failure SMQ, and the hypertension SMQ that
were reported during the Extended Dosing Phase was 15.1%, 15.8%, and 11.4%, respectively. Among subjects
with TEAEs associated with fluid overload, most had a history of CKD (92.9%) and over half had a history of
heart failure (53.1%). Among the 36 subjects with cardiac failure-type TEAEs (after exclusion of TEAEs
associated with oedema peripheral, oedema, and pulmonary oedema), most had a history of CKD (86.1%)
and/or heart failure (80.6%). Among subjects with TEAEs in the hypertension SMQ, 91.8% had a history of
hypertension and/or CKD; none of the hypertension events reported led to premature discontinuation from study
drug.
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Safety Results (continued):

The incidence of hypokalemia (S-K < 3.5 mmol/L) was 0.1% in the Acute Phase and 5.8% in the Extended
Dosing Phase. All of the events were mild or moderate hypokalemia, with S-K ranging from 2.6 to 3.3 mmol/L.
The incidence of hyperkalemia (S-K value > 5.0 mmol/L) was 72.8% in the Extended Dosing Phase; maximum
S-K values observed were > 5.0 to < 5.5 mmol/L for 277 (37.1%) subjects, > 5.5 to < 6.0 for 194 (26.0%)
subjects, and > 6.0 mmol/L for 72 (9.7%) subjects. During Extended Dosing, the incidence of premature
discontinuation from study due to meeting potassium-related stopping criteria was 1.2% for hypokalemia
(i-STAT < 3.0 mmol/L) and 0.7% for hyperkalemia (i-STAT > 6.5 mmol/L).

Throughout the study, changes observed in laboratory parameters or vital signs were generally consistent with
the underlying comorbidities of the study population. The incidences of potentially clinically significant low
magnesium, phosphorus, or calcium values as well as high calcium or sodium values was < 1%. No clinically
significant mean changes from Acute Phase baseline in PR interval, QRS duration, and heart rate were observed
during the Extended Dosing Phase. Small mean increases in QTc interval were observed throughout the
Extended Dosing time points relative to Acute Phase baseline; however, these increases in QTc interval are to
be expected with correction of potassium into the normokalemic range.

Conclusions:
This long-term, open-label study showed:
e Rapid reduction of S-K into the normokalemic range within 24 to 72 hours after initiating ZS 10 g TID;

e Maintenance of normokalemia over 12 months and S-K increased after dosing with ZS was stopped,
confirming continued need for S-K control,

o Consistent results across subgroups defined by age, baseline eGFR, RAAS inhibitor use, and presence
of diabetes mellitus, heart failure, and CKD;

e  Although a lower proportion of subjects with higher baseline S-K values achieved and maintained
normokalemia during the Acute and Extended Dosing Phases, these subjects had the largest reductions
in S-K;

e Consistent safety profile with previous studies of ZS, with no new safety findings identified.

Date of report: 01 August 2017
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9.8 Changes in the Conduct of the Study or Planned Analyses

9.8.1 Protocol Changes

The original protocol, dated 23 April 2014, had 6 amendments. Full details of the Clinical
Protocol and the amendments are provided in Appendix 16.1.1. Among the 751 subjects
enrolled in the Acute Phase, 2 were enrolled under the original protocol, 142 were enrolled
under Amendment 1, 167 were enrolled under Amendment 2, 80 were enrolled under
Amendment 3, 114 were enrolled under Amendment 4, 7 were enrolled under

Amendment 4A, and 239 were enrolled under Amendment 5.

A summary of the clinically important changes included in each amendment is provided as
follows:

Amendment No. 1 (27 June 2014):

e Changed the description of ZS to sodium zirconium cyclosilicate to be consistent with
the US adopted name.

e Increased the number of subjects in the randomized withdrawal study from 120 to
200 subjects due to a US FDA request for a less sensitive power analysis which
necessitated a larger sample size to maintain statistical power.

e Removed the testing for fasting plasma glucose since fasting serum glucose was
collected at the same time points.
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Modified the dose stopping rule to include the Acute Phase and changed the upper
limit of the i-STAT potassium value that required discontinuation of study drug from
6.4 to 7.0 mmol/L to mirror the upper limit that was used in the recently completed
Phase 3 study, ZS-003.

Added details regarding the analysis of data from the randomized withdrawal study.

Amendment No. 2 (16 October 2014):

Reduced the i-STAT potassium value requiring a dose increase of ZSto 5gQDor 10 g
QD from 5.6 to 7.0 mmol/L to 5.1 to 7.0 mmol/L.

Reduced the i-STAT potassium value that required discontinuation of study drug in the
randomized withdrawal study from > 7.0 mmol/L to > 6.2 mmol/L, which was
consistent with the completed study, ZS-004, which had a placebo arm.

Limited participation in the randomized withdrawal study to selected sites in North
America rather than all study sites.

Clarified that the site was to contact the Medical Monitor for dosing directions in the
rare case that the i-STAT potassium value was between 3.0 to 3.4 mmol/L during the
Acute Phase.

Updated animal toxicity data from a 9-month oral toxicity study in dogs to support
dosing in man beyond 9 months.

Removed the requirement that a person who was reading a consent form to a
vision-impaired non-English speaking subject be a member of the research team who
was fluent in the language of the subject since it was not always possible to have
members of the research team fluent in multiple languages. In most cases, study sites
had access to individuals who were not members of the study team who could read the
consent to the subject in the subject’s primary language and translate information
between the subject and the investigator.

Clarified that only sexually active women of childbearing potential were to use
2 forms of medically acceptable contraception with at least 1 being a barrier method.

Removed the lower limit for room temperature storage of study drug based on ongoing
stability data.
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Amendment No. 3 (22 December 2014):

¢ Reduced the i-STAT potassium value that required a subject to stop dosing in the
Extended Dosing Phase from > 7.0 mmol/L to > 6.5 mmol/L for increased safety
during long-term dosing.

e Required subjects to return to the site 7 (+ 1) days later if a RAAS inhibitor or diuretic
dose was adjusted or initiated during the Extended Dosing Phase or randomized
withdrawal study to measure potassium since changes in either of these medications
may have altered the level of blood potassium. The i-STAT potassium value was to be
evaluated, and the dose of ZS was adjusted or stopped based on the rules in the
protocol.

e Clarified that all Extended Dosing Phase visits from Day 8 onwards may have taken
place either 1 day early or 1 day late to provide greater flexibility with scheduling.

e Removed the requirement for the randomized withdrawal study to start when the first
subject on Extended Dosing Phase Day 176 met the criteria for entry in the

randomized withdrawal study.
e Changed the lower limit of age of an eligible subject from 19 to 18 years of age.

e Added the collection of blood samples for analysis of zirconium at baseline and on the
morning of Acute Phase Day 2 as recommended by the US FDA at selected study sites
in North America.

e Added additional sampling time points for the collection of blood for aldosterone and
renin on Extended Dosing Phase Days 29 and 267.

e Modified secondary and exploratory endpoints and a secondary objective.

¢ Removed information from nonclinical studies that was available in the Investigator’s
Brochure.

e Deleted the collection of urine for p-cresol and indole at all time points and deleted the
collection of blood for BNP and galectin-3 at all time points except baseline (Acute
Phase Day 1).
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Amendment No. 4 (18 February 2015):

Increased the enrollment in the Extended Dosing Phase from 500 to 750 subjects to
allow sites in Europe sufficient opportunity to enroll subjects in the study.

Allowed the Medical Monitor to request a dose adjustment based on the central
laboratory potassium value and not the i-STAT value if there was a significant
discrepancy between the values. This was to be determined on a case-by-case basis by
the Medical Monitor. Dose escalation was still only requested if central laboratory S-K
value was > 5.0 mmol/L (increase from 5 g QOD to 5 g QD or increase from 5to 10 g
QD) or > 5.5 mmol/L (increase from 10 to 15 g QD).

Defined medically acceptable contraception as requested by the Clinical Trials
Facilitation Group in the European Union as part of the Voluntary Harmonization

Procedure assessment.

Amendment No. 4A (11 March 2015):

Added clarification of medically acceptable contraception methods to Inclusion
Criterion 5.

Amendment No. 5 (29 April 2015):

Incorporated the use of a lower volume of water (40 mL with no mandatory rinses) to
deliver the study drug for subjects who enrolled in the trial under this amendment at
selected sites in the US. All other subjects were to continue to use 180 mL plus

2 mandatory rinses of 30 mL each to deliver the study drug. This allowed for the
collection of safety and tolerability data of the study drug using a lower volume of

water.

Subjects who enrolled in the study under this amendment at selected sites in the US
received a dosing card that provided detailed written directions for proper preparation
of study drug doses.

If a subject who should have consumed ZS using 40 mL of water with no mandatory
rinses mistakenly used 180 mL of water followed by two 30 mL rinses, this was to be
recorded on the subject’s dosing card and in EDC as a deviation and accounted for

during data analysis.

Page 75



ZS-005 Clinical Study Report
Date: 01 August 2017

e Added 2 new secondary endpoints and modified an exploratory endpoint.

e Incorporated all country-specific wording, thereby eliminating the need for any

country-specific amendments.

e Specified that expected progression of CKD requiring dialysis, transplant or other
treatment resulting in study discontinuation was not to be reported as an adverse event
in this trial. The event was to be reported on the End of Study eCRF in EDC.

e Removed the requirement that the independent Data Monitoring Committee (iDMC).
review data on an ongoing basis for this study. The ZS Pharma Medical Monitor
continued to monitor safety data throughout the study.

Amendment No. 6 (2 February 2016):

e Removed the randomized withdrawal study from the trial. Emerging data from ZS-005
consistently showed that once treatment was stopped (on Day 365), S-K values
returned into the hyperkalemic range. In addition, interim data from Study ZS-005
very clearly demonstrated that ZS maintained normokalemia in 90 to 100% of the
subjects with a mean S-K value of 4.6 mmol/L.

e Changed the title of the protocol due to removal of the randomized withdrawal study
from the trial.

e (larified that subjects who had a history of heart failure were classified according to
the New York Heart Association functional classification system.

e C(larified that adverse events were collected for 7 (+ 1) days after the last dose of study
drug which corresponded with the acceptable time frame of the End of Study visit.

e (Clarified that expected progression of CKD requiring dialysis, transplant, or other
treatment resulting in study discontinuation not related to ZS was not to be reported as

an adverse event or serious adverse event.
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COMPLETE NAME OF THE TEST INVESTIGATIONAL MEDICINAL PRODUCT /
VOLLSTANDIGER HANDELSNAME DES TESTPRUFPRAPARATS

Das Testprifpraparat ”Sodium zirconium cyclosilicate” ist der wirksame
Bestandteil Natriumzirconium-Hydrogencyclohexasilicat des Arzneimittels
»,Lokelma® 5 g Pulver zur Herstellung einer Suspension zum Einnehmen bzw.
Lokelma® 10 g Pulver zur Herstellung einer Suspension zum Einnehmen*



Z.S-005: List of Principal Investigators

Site
Number Principal Investigator Address
5-001 Srinivas K. Hariachar, MD | Outcomes Research International, Inc. 14134 Nephron
Lane
Hudson, FL 34667
Outcomes Research International, Inc. 2967 Landover Blvd
Spring Hill, FL 34608
Hernando Kidney Center2985 Landover Blvd Spring Hill, FL
34608
Bayonet Point-Hudson KidneyCenter
14144 Nephron Lane
Hudson, FL 34667
5-002 Moustafa A. Moustafa, MD, | South Carolina Nephrology andHypertension Center, Inc.
CPI 3709 Magnolia St.
Orangeburg, SC 29118
5-006 Pablo E. Pergola, MD, PhD | Clinical Advancement Center,PLLC
215 E. Quincy
San Antonio, TX 78215
5-007 Robert S. Cohen, DO Southwest Clinical Researchlnstitute, LLC
2149 E. Warner Rd., Ste. 101
Tempe, AZ 85284
5-008 Christopher R. Phillips, MD|Four Rivers Clinical Research,Inc.
(Formerly Shaukat Ali, MD;|225 Medical Center Drive, Suite305
Jesse Wallace, MD) Paducah, KY 42003
5-009 Daniel W. Coyne, MD Chromalloy American KidneyCenter

660 South Euclid Ave, Campus
Box 8129
St. Louis, MO 63110

Washington University Centerfor Advanced Medicine
4921 Parkview Place, 11"Floor, Suite B
St. Louis, MO 63110

Chromalloy American Kidney Center (IP Shipment Address) 4940
Parkview Place
St. Louis, MO 63110

Washington University Schoolof Medicine
Center of Clinical Studies

660 South Euclid Ave, CampusBox 8009
St. Louis, MO 63110

Washington University Centerfor Advanced Medicine
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4921 Parkview Place, 5% Floor,Suite C
St. Louis, MO 63110

5-010 Eduoard R. Martin, MD South Florida ResearchlInstitute

2951 NW 49 Ave, Suite 101Lauderdale Lakes, FL 33313

5-012

Pusadee Suchinda, MD

Carolina Diabetes & KidneyCenter
635 W. Wesmark BlvdSumter, SC 29150

5-015

Steven Fishbane, MD

North Shore UniversityHospital
100 Community Drive, 2"Floor
Great Neck, NY 11021

5-016

Kenneth E. Smith, MD

Clinical Research Trials ofMichigan, LLC
30795 23 Mile Road, Suite 206
Chesterfield, MI 48047

5-018

Nirav Gandhi, MD

Southern California MedicalResearch Center
7851 Walker St., Suite 107
LaPalma, CA 90623

5-020

Douglas Shemin, MD

Rhode Island Hospital593 Eddy Street
Providence, RI 02903

Rhode Island Hospital/Divisionof Kidney Diseases and Hypertension
375 Wampanoag Trail
East Providence, RI1 02914

5-022

Mohammad Ismail, MD

Mohammad Ismail, MD, Inc. 16415 Colorado Ave, Ste. 207
Paramount, CA 90723

5-023

Carlos Leon-Forero, MD

Southern Utah Kidney andHypertension
624 S 1000 E, Suite 103
St. George, UT 84790

5-024

Bijin Thajudeen, MD

University of Arizona SarverHeart Center
1501 N. Campbell Ave.PO Box 245046
Tucson, AZ 85724

Banner- University Medical Center — South Campus 2800 E. Ajo
Way
Tucson, AZ 85714

5-026

Idalia A. Acosta, MD
(formerly Julio Fernandez
Bombino, MD)

San Marcus Clinical ResearchClinic, Inc.
5941 NW 173 Dr., Suite 1
Miami, FL 33015

5-029

Jorge A. Kusnir, MD

Florida Premier Researchlnstitute
650 Clay Street
Winter Park, FL 32789

5-032

Mohamed El-Shahawy,
MD, MPH, MHA, FASN,
CPI

Academic Medical Researchlnstitute
5830 E. Whittier Blvd. Los Angeles, CA 90022

5-038

Sreedhara B. Alla, MD

Northwest LouisianaNephrology
1800 Buckner St. Ste. C 120
Shreveport, LA 71101

5-040

Bruce Spinowitz, MD

Nephrology Associates, PC56-45 Main St., Suite M201
Flushing, NY 11355

5-041

Mikhail Kosiborod, MD

Saint Luke’s Hospital ofKansas City
4401 Wornall Rd, Room 1446Kansas City, MO 64111

5-043

Paul W. Crawford, MD

Research by Design, LLC 10725 South Western Ave,Suite 1F
Chicago, IL 60643
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5-046

Jalal Taslimi, MD

Dr. Jalal Taslimi MedicalCenter
4011 West Flagler Street, Suite406
Miami, FL 33134

5-048 Diogo S. Belo, MD California Institute of RenalResearch
340 4™ Avenue, Suite 3Chula Vista, CA 91910
5-058 John A. Robertson, MD Apex Research of Riverside 3660 Park Sierra Dr., Suite 209
Riverside, CA 92505
5-059 Naveen Atray, MD Capital Nephrology MedicalGroup
333 University Avenue, Suite120
Sacramento, CA 93825
5-060 Geoffrey A. Block, MD Denver Nephrologists, PC 130 Rampart Way, Suite 175
Denver, CO 80230
5-064 Claude M. Galphin, MD Southeast Renal Researchlnstitute
45 E. Main St., Suite A Chattanooga, TN 37408
5-066 Jesus O. Navarro, MD Genesis Clinical Research, LLC
4710 N. Habana Ave, Suite 300
Tampa, FL 33614
5-067 Raymond Petrillo, MD Northwest Renal Clinic, Inc. 1130 NW 22" Avenue, Suite640
Portland, OR 97210
5-069 Wajeh Yahya Qunibi, MD | Department of Medicine — Nephrology, UTHSCSA 7703 Floyd
Curl Drive, Suite5.080R, Dental Building
San Antonio, TX 78229
University Health SystemDialysis Northwest
7540 Louis Pasteur, Suite 100San Antonio, TX 78229
5-070 German Alvarez, MD Clinical Research of Brandon,LLC
604 Medical Care Dr.Brandon, FL 33511
5-074 Younus Ismail, MD Scottsboro Quick Care Clinic 1508 Sout Broad St., Suite 200
Scottsboro, AL 35768
5-081 Rajesh Ailani, MD Riverside Clinical Research1410 S. Ridgewood Ave.
Edgewater, FL 32132
Creekside Medical Research —Administrative Building
644 W. Plymouth AvenueDeland, FL 32720
5-092 Ravindra Agarwal, MD, Agarwal Nephrology &Hypertension, PC
FACP 1110 13th Street
Columbus, GA 31901
5-096 Javier Ricardo, MD Empire Clinical Research, LLC8181 NW 154 St., Suite 290
Miami Lakes, FL 33018
5-097 George Z. Fadda, MD California Institute of Renal
Research, Inc.
8851 Center Drive, Suite 400La Mesa, CA 91942
5-099 Suzan Buxton, MD AKDHC Medical ResearchService, LLC
(formerly Raul M. 13090 N 94" Dr., Suite 210
Rodelas, MD) Peoria, AZ 85381
5-100 Theodossis Zacharis, MD | Creekside Medical Research644 W. Plymouth Avenue Deland,

FL 32720

Riverside Clinical Research(Regulatory Location)
1410 S. Ridgewood Ave.Edgewater, FL. 32132
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5-101

Joel Michels Topf, MD

St. Clair Nephrology Research18001 E. 10 Mile Rd., Suite 3
Roseville, MI 48066

5-200

Dr. David Packham

Melbourne Renal ResearchGroup
Reservoir Private Hospital73-75 Pine St.
Reservoir, Victoria, Australia03073

5-201

Dr. Simon Roger

Renal Research
37 William St., Level 1 Gosford, NSW, Australia 2250

5-202

Dr. Peter Mount

Austin Health

Dept. of NephrologyHSB Level 7
145 Studley Road

Heidelberg, VIC, Australia3084

5-204

Prof. Steve Holt

Nephrology Clinical TrialsGroup
Royal Melbourne Hospital —City Campus
Parkville, VIC, Australia 3050

5-205

Prof. David Mudge

Princess Alexandra Hospital
ARTS Building 31, Level 2
199 Ipswich Road Woolloongabba, QLD,Australia 4102

5-300

Dr. Jonathan Barratt

Ward 15, Renal Research UnitLeicester General Hospital
Gwendolen Road
Leicester, United KingdomLES5 4PW

5-400

PD Dr. med. Stephan von
Haehling

Universititsmedizin Gottingen,Georg-August-Universitit Gottingen
Robert-Koch Straf3e 40
Gottingen, Lower Saxony,Germany 37075

5-402

Prof. Dr. Frank Dellanna

Davita Clinical Research Deutschland GmbH Bismarckstraf3e 101
Dusseldorf, NRW, Germany
40210

5-403

Prof. Dr. Wolfram D6hner

Charité- UniversititsmedizinBerlin Campus Virchow- Klinikum
Augstenburger Platz 1
Berlin, Berlin, Germany 13353

5-602

Dr. Liffert Vogt

Amsterdam Medical CenterMeibergdreef 9
Amsterdam, Netherlands1105AZ

5-700

Dr. Elane van
Nieuwenhuizen (formerly
Dr. Tasneem Vally)

Synexus SA - Watermeyer Clinical Research Centre Ground floor
Synexus Building60 Stamvrug Street

Val de Grace

Pretoria, Gauteng, South Africa0184

5-702

Dr. Graham C. Ellis

Synexus Helderberg ClinicalTrials Centre
7G&H Arum Place, SirLowry’s Pass Road
Somerset West, Western Cape, South Africa 7130

5-704

Dr. Zelda Punt

Phoenix Pharma (Pty) Ltd2 Eastbourne Road
Mount Croix, Port Elizabeth,Eastern Cape, South Africa 6001

5-705

Prof. Brian L. Rayner

University of Cape Town E13 and J46 Department ofMedicine
Groote Schuur Hospital,

Observatory

Cape Town, Western Cape,South Africa 7925
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