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1. EXECUTIVE SUMMARY 
In this New Drug Application (NDA), the Applicant is seeking approval for Inzirqo 
(hydrochlorothiazide Powder for Oral Suspension) via the 505 (b) (2) regulatory pathway relying 
on the FDA’s previous finding of safety and effectiveness for Hydrodiuril (hydrochlorothiazide 
tablets, NDA 011835) as the reference listed drug (LD). Hydrodiuril is approved for the 
treatment of edema, as an adjunctive therapy in edema and for management of hypertension as 
the sole agent or to enhance effectiveness of other antihypertensives in the more severe forms of 
hypertension. The Applicant seeks approval of Inzirqo for the same indications and dosage 
regimen as the LD. 

The Applicant’s product is a different dosage form (powder for oral suspension-PFOS) compared 
to the LD (oral tablet). The Applicant claims that the PFOS dosage form can be preferred by 
patients with difficulty in swallowing (such as pediatric or geriatric populations) and will deliver 
an equivalent dose of hydrochlorothiazide and hence proposes to use the same dosing regimen as 
in the prescribing information for the LD. 

To establish a scientific bridge between the proposed PFOS and the LD, the Applicant conducted 
the relative bioavailability study HYDR-21-047, which was a single dose cross-over study to 
compare the relative oral bioavailability (BA) and the effect of food on both the PFOS and the 
reference hydrochlorothiazide tablets. As Hydrodiuril was discontinued and no longer available, 
the Applicant used the 50 mg hydrochlorothiazide tablets of Teva Pharmaceuticals (ANDA 
83177, designated reference standard (RS)) for this study. In addition to this main study, the 
Applicant also conducted a pilot relative bioavailability study HYDR-20-115 for a preliminary 
assessment of the relative BA between the PFOS and the RS.  

The results of study HYDR-21-047 showed that following administration of 100 mg under fasted 
condition, the AUCs for both products were similar, as the geometric mean ratios (GMR) and 
90% confidence intervals for AUClast and AUCinf were 1.03 (0.99-1.07) and 1.02 (0.98-1.06), 
respectively. The PFOS showed a higher Cmax than the RS tablets and the GMR for Cmax after 
administration in fasted state was 1.19 (1.10-1.28). This review focused (a) on the adequacy of 
the scientific bridging between the proposed PFOS product to the LD at the tested maximum 
dose of 100 mg under fasted condition and (b) on the dosing recommendation for the PFOS 
product based on the observed food effect. 

A consult was sent to the Office of Study Integrity and Surveillance (OSIS) requesting 
biopharmaceutical inspections of the clinical and analytical sites for the pivotal relative 
bioavailability study HYDR-21-047. The OSIS determined that inspections were not needed for 
the requested sites based on previous inspection results available for the same sites and 
recommended that the study results be considered acceptable for review. 
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2. CLINICAL PHARMACOLOGY REVIEW 

2.1 Overview of Clinical Studies 
The NDA included three comparative bioavailability (BA) studies that were sequentially 
conducted in healthy adult volunteers. While the first two studies were pilot evaluations, the third 
study provided the final bioequivalence assessment between the proposed product and the 
reference formulation. 

The first pilot BA study (HYDR-20-114) was a single-dose, open-label, randomized, balanced, 
three-period, three-sequence, three-treatment crossover study with two prototype formulations (T1 
and T2) of hydrochlorothiazide powder for oral suspension (PFOS), both of which were not 
developed further. This study was conducted in 18 healthy adult male subjects with all treatments 
administered as a 50 mg dose under fasting conditions: (a) Test hydrochlorothiazide PFOS 50 
mg/5 mL formulation T1 (b) Test hydrochlorothiazide PFOS 50 mg/5 mL formulation T2 and (c) 
Reference product hydrochlorothiazide tablets from Teva Pharmaceuticals. The information from 
Study HYDR-20-114 was included as supportive for safety data and is not reviewed further. 

The second BA study (HYD-20-115) was conducted after reformulation of the 
hydrochlorothiazide test formulation T1 that was used in Study HYDR-20-114. T1 was 
reformulated into the putative final formulation by increasing the concentration of suspending 
agents to improve the viscosity and stability over time. This study was a pilot, single-dose, open-
label, randomized, balanced, two-period, two-sequence, two-treatment crossover study in 13 
healthy adult male subjects with the following treatments administered as a 50 mg dose under 
fasting conditions: (a) Test putative final formulation of hydrochlorothiazide PFOS 50 mg/5 mL 
(b) Reference product hydrochlorothiazide tablets from Teva Pharmaceuticals. 

The third BA study (HYDR-21-047) was the pivotal, single-dose, open-label, randomized, 
balanced, five-period, five-sequence, two-treatment crossover BA study with the final formulation 
in 30 healthy adult male and female subjects. The test (hydrochlorothiazide PFOS) and reference 
(hydrochlorothiazide tablets from Teva Pharmaceuticals) products were both dosed at 100 mg in 
fasted and fed conditions in addition to the test product dosed at 50 mg in fasted condition. This 
study provided the comparative BA under fasted condition and evaluated food effect for both the 
test and reference products. 

2.2 Clinical Pharmacology review questions 

2.3.1 Is a bridge established between the proposed product (oral suspension) and listed drug 
product (tablets) to support the proposed dosing regimen?  

Yes, to support bridging, the PK results for the powder for oral suspension (PFOS) was compared 
with the reference hydrochlorothiazide (HCT) tablets in both the pivotal (HYDR-21-047) and the 
pilot (HYD-20-115) comparative bioavailability (BA) studies. In addition, the pivotal HYDR-21-
047 study also showed that the pharmacokinetics of HCT was dose proportional following 50 and 
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100 mg doses of the PFOS product. The comparative BA evaluations were done at the highest 
proposed dose of 100 mg in both the fasted and fed conditions. 

Following a dose of 100 mg in fasted condition, the 90% confidence intervals and the geometric 
mean ratio of PFOS product to reference HCT tablets were within the pre-specified bioequivalence 
limits of 80% to 125% only for the ln-transformed AUC0-t and AUC0-∞, but not for the Cmax. The 
Cmax was ~18% higher for the PFOS product and the upper bound of 90% CI exceeded the 125% 
limit, as shown in Table 1. A similar finding of bioequivalent AUCs and a higher Cmax was also 
observed in the pilot study (~ 19% higher for PFOS; 90% CI 98% to 146%), although the pilot 
study was not powered for the statistical evaluation of the primary PK endpoints. 

Table 1 Summary of statistical assessments of natural log-transformed PK parameters of 
hydrochlorothiazide compared between test (powder for oral suspension) and reference 
(tablets) products under fasted condition (N=29) 

Parameter Ratio (%) 
(Test/Reference) 

Ratio % 
(90% CI) 

AUCinf 101.8 97.6-106.1 

AUClast 102.7 98.5-107.0 

Cmax 118.5 110.0-127.6 
Source: Reviewer analysis using data of Study HYDR-21-047. One subject missed reference treatment 
period; AUCinf = area under the curve from time 0 extrapolated to infinity; AUClast = area under the plasma 
concentration versus time curve from time 0 (pre-dose) to time of last measurable non-zero plasma 
concentration; CI = confidence interval; Cmax = maximum observed plasma concentration; Ratio = geometric 
least squares mean ratio 
The median Tmax for the PFOS was decreased by ~1 h in comparison to tablets (1.2 h vs to 2.3 h 
for the HCT tablets) after dosing in the fasted state. 

As per the current approved product label for HCT tablets, dosing can be done without regard to 
timing of food intake. In addition to evaluation of food effect for the PFOS product, the current 
study also compared the bioavailability between the PFOS and HCT reference tablets in the fed 
condition. Following a dose of 100 mg in fed condition, the 90% confidence intervals and the 
geometric mean ratio of PFOS product to reference HCT tablets were within the pre-specified 
bioequivalence limits of 80% to 125% for the ln-transformed AUC0-t and AUC0-∞, but not for the 
Cmax. The Cmax for the PFOS product was ~16% lower and the lower margin for 90% CI was 
slightly below the 80% limit after dosing under fed condition, as shown in Table 2. 

Table 2 Summary of statistical assessments of natural log-transformed PK parameters of 
hydrochlorothiazide compared between test (powder for oral suspension) and reference 
(tablets) products under fed condition (N=28) 

Parameter Ratio (%) 
(Test/Reference) 

Ratio % 
(90% CI) 
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AUCinf 96.1 92.1-100.2 

AUClast 96.5 92.6-100.6 

Cmax 84.0 77.9-90.5 
Source: Reviewer analysis using data of Study HYDR-21-047. One subject each missed either treatment 
period; AUCinf = area under the curve from time 0 extrapolated to infinity; AUClast = area under the plasma 
concentration versus time curve from time 0 (pre-dose) to time of last measurable non-zero plasma 
concentration; CI = confidence interval; Cmax = maximum observed plasma concentration; Ratio = geometric 
least squares mean ratio 
The median Tmax for both formulations were comparable following dosing in the fed state (3.3 h 
for PFOS vs 3.7 h for HCT tablets). 

Overall, the results for comparative BA indicated that the rate of absorption (Cmax and Tmax) for 
the PFOS was slightly higher and was also affected (decreased and delayed) by food in comparison 
to the approved HCT tablets. However, the total exposure (AUC) and elimination half-life (~10 h) 
did not differ between both formulations. As discussed below, the review team agrees with the 
Applicant’s rationale that the approximately 19% higher Cmax or the 16% lower Cmax for PFOS in 
the fasted and fed state, respectively, are not expected to impact the clinical safety or efficacy of 
hydrochlorothiazide for treatment of hypertension or edema. The duration of diuretic effects 
following a single dose of hydrochlorothiazide approximately lasts for 12 hours which is beyond 
the observed Tmax (or Cmax) and suggests that under similar drug exposure (AUC), the effect of 
slightly higher Cmax if any, is expected to be short lived. In general, considering the duration of 
diuretic effect for at least 12 hours post-dosing for HCT tablets, the observed Cmax is ~480% higher 
than the plasma concentration of hydrochlorothiazide at 12 hours (C12) and the slightly higher Cmax 

(by ~19%) with a similar total exposure (AUC) is not expected to impact the clinical efficacy. On 
the other hand, during the 12 hours of diuretic effect for HCT tablets, the plasma 
hydrochlorothiazide concentration (C12) is decreased to approximately ~80% lower than the Cmax. 
Thereby, the ~16% lower Cmax for PFOS under the fed state with the lower bound slightly falling 
below the 80 % and still showing a similar total exposure (AUC) is not expected to diminish the 
diuretic effects. 

Clinical reviewer’s assessment by Dr. Evan Fisher: As noted in the clinical pharmacology 
reviewer’s assessment, although there were differences in Cmax between the PFOS and HCT 
tablets, the total exposures (AUCs) were equivalent under both fasted and fed conditions. There 
were no clinically significant differences observed between the PFOS and HCT tablets in supine 
or standing systolic or diastolic blood pressures, adverse events, serum electrolytes and 24-hour 
continuous urinary electrolyte excretion. Thus, from a clinical perspective, we do not have safety 
concerns regarding the slightly higher Cmax that was observed after dosing in the fasted state with 
the PFOS compared to the HCT tablets.  
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2.3.2 Is an alternate dosing recommendation required for the administration of the proposed 
product in relation to food intake? 
No. The Applicant evaluated the bioavailability of hydrochlorothiazide at the highest dose of 100 
mg in both the fasted and fed conditions (high-fat high calorie breakfast) for both the proposed 
(PFOS) and the reference HCT tablets. Results are summarized in Table 3 and details of study 
design are described under individual study review in Appendix. 

Table 3 Summary of statistical assessments of natural log-transformed PK parameters of 
hydrochlorothiazide 100 mg under fed or fasted conditions for the test (powder for oral 
suspension; N=29) and reference (tablets; N=28) products 

Treatment Parameter Ratio (%) 
(Fed/Fasted) 

Ratio % 
(90% CI) 

Test 
(PFOS) 

AUCinf 94.3 90.4-98.3 

AUClast 93.8 90.0-97.7 

Cmax 62.7 58.2-67.5 

Reference 
(tablets) 

AUCinf 99.9 95.7-104.1 

AUClast 99.8 95.7-104.0 

Cmax 88.5 82.1-95.4 
Source: Reviewer analysis using data of Study HYDR-21-047. AUCinf = area under the curve from time 0 
extrapolated to infinity; AUClast = area under the plasma concentration versus time curve from time 0 (pre-
dose) to time of last measurable non-zero plasma concentration; CI = confidence interval; Cmax = maximum 
observed plasma concentration; Ratio = geometric least squares mean ratio 

The current label for HCT tablets has no specific language regarding food effect. In the study 
HYDR-21-047, there was no food effect observed for the reference HCT tablets. The PK exposure 
of hydrochlorothiazide (both Cmax and AUC) showed bioequivalence between fasted vs fed 
condition for the HCT tablets and food caused a slight delay in Tmax by ~1 h (2.3 h to 3.7 h). In 
contrast, food effect was observed for the PFOS and under the fed condition, Cmax was reduced by 
~37% (90% CI was 58% to 68%) and Tmax was delayed by ~2 h (1.2 h to 3.3 h). However, the 
AUCs were bioequivalent for the PFOS under fed and fasting conditions. 

When compared with the reference HCT tablets under fed condition, the PFOS product showed 
equivalent AUCs with a slightly lower (~16%) Cmax, as shown in Table 2. The Tmax was also similar 
between HCT tablets (3.7 h) and PFOS (3.3 h) under fed condition. As discussed in section 2.3.1 
above, the data suggests that this magnitude of food effect is not expected to have a clinically 
meaningful impact on clinical efficacy/safety of the proposed hydrochlorothiazide PFOS. The 
review team recommends that Inzirqo (hydrochlorothiazide PFOS) can be administered with or 
without food. 
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3. APPENDIX 

3.1 Clinical Study #1 HYDR-21-047 
A Single-Dose, Open-Label, Randomized, Two-Treatment, Five-Sequence, Five-Period 
Crossover Study in Healthy Adult Subjects to Assess the Relative Oral Bioavailability and Effect 
of Food on Hydrochlorothiazide Powder for Oral Suspension 50 mg/5 mL and 100 mg/10 mL 
with a Hydrochlorothiazide 100 mg Reference Standard Dose (50 mg x 2 Tablets) Under Fasted 
and Fed Conditions. 

3.1.1 Study summary: 

Study objective(s): 

To assess the relative oral bioavailability of Inzirqo powder for oral suspension (manufactured 
by Novitium) with the reference product (Teva Pharmaceutical’s hydrochlorothiazide tablets 100 
mg (2 x 50 mg; ANDA083177) under fasted and fed conditions and to assess the dose 
proportional bioavailability of Inzirqo (50 mg and 100 mg) under fasted condition. 

Study population: The study was conducted in 30 healthy subjects (17 male and 13 female), 18 to 
45 years age, with a BMI of 18.5 kg/m2 to 30.0 kg/m2. 

Study design: The study was a foreign clinical trial conducted under IND 
(b) (4)

at Scitus Pharma 
Services Private Limited, Chennai, India. The Test Product (Treatment A, C and E) comprised of 
Inzirqo (hydrochlorothiazide powder for oral suspension (PFOS) 50 mg/5 mL and 100 mg/10 mL) 
while the Reference Product (Treatment B and D) was Hydrochlorothiazide (HCT tablets) USP 50 
mg tablets. The PFOS was reconstituted in purified water and loaded into syringes for oral dosing 
following which syringes were first flushed with 60 mL of water and then with 180 mL of water 
to ensure complete dosing. HCT tablets (2 tablets x 50 mg) were administered with ~ 240 mL of 
water at ambient temperature. 
• Relative BA fasted: Treatment A (Test Fasted) vs Treatment B (Reference Fasted) 
• Relative BA fed: Treatment C (Test Fed) vs Treatment D (Reference Fed) 
• Food effect Test: Treatment C (Test Fed) vs Treatment A (Test Fasted) 
• Food effect Ref: Treatment D (Reference Fed) vs Treatment B (Reference Fasted) 
• Proportionality: Treatment A (Test Fasted 100 mg/10 mL) vs Treatment E (Test Fasted 50 

mg/5 mL) 
For the fasted study periods, dosing followed an overnight fast of ≥ 10 hours while during the fed 
study periods, following an overnight fast of ≥ 10 hours, a high fat, high calorie breakfast was 
served 30 minutes prior to dosing. Standardized meals, including lunch, snacks and dinner were 
provided at 4-, 8- and 12-hours post-dose in each period. 
A total of 24 blood samples for PK (~3 mL each) were obtained in each period at 0 h (pre-dose) 
and at 15, 30, 45, 60, 80, 100, 120, 140, 160, 180, 200 and 220 minutes and 4, 4.5, 5, 6, 8, 10, 12, 
16, 24, 36 and 48 hours after study drug administration. Plasma was separated and stored at –70°C 
± 15°C until quantification using a validated LC-MS/MS method. The assay had a lower limit of 
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quantification of 5 ng/mL of hydrochlorothiazide and concentrations below that were set to zero 
before PK and statistical data analysis. 

Pharmacokinetic (PK) and statistical data analysis: 
The Ln-transformed primary PK parameters Cmax, AUC0-t and AUC0-∞ were analyzed for 
bioequivalence using an analysis of variance (ANOVA) model with the main effect of treatment, 
period, and sequence as fixed effects and subject nested within sequence as a random effect. The 
power of the ANOVA test to detect a 20% mean difference between treatments was calculated. 
Two one-sided tests were used to assess bioequivalence for each parameter. 

3.1.2 Study results: 
A total of 30 subjects were dosed in Period 1, Period 2, Period 3 and Period 5 and 27 subjects were 
dosed in Period 4 (3 subjects did not report for check-in). The mean PK profiles and descriptive 
statistics for plasma PK parameters for hydrochlorothiazide are shown in Figure 1 and Table 4. 

The following comparisons were assessed for the ln-transformed primary PK parameters: 

PFOS vs tablets (fasted), PFOS vs tablets (fed), PFOS (fasted vs fed), tablets (fasted vs fed). 
For all the above comparisons with exception of tablets (fasted vs fed), the geometric mean ratio 
and/or the 90% CI were outside of the 80% to 125% limits for only the Cmax while the AUC0-t and 
AUC0-∞ were within the 80% to 125% limits. 
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Figure 1 Mean plasma concentrations of hydrochlorothiazide vs time plots overlaid by 
treatments in study HYDR-21-047 (linear and semi-log scale) 

Source: Clinical Study Report for Study HYDR-21-047 
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Table 5 Summary of statistical assessments of natural log-transformed PK parameters of 
hydrochlorothiazide compared between test (powder for oral suspension) product doses of 
50 mg (dose-normalized) and 100 mg. 

Parameter Ratio (%) 
(100 mg/50 mg) 

Ratio % 
(90% CI) 

AUCinf 99.3 95.6-103.2 

AUClast 100.8 97.0-104.9 

Cmax 98.3 91.1-106.1 
Source: Clinical Study Report for Study HYDR-21-047 

Proportionality in exposures (both Cmax and AUC) to hydrochlorothiazide was assessed between 
the tested doses of 50 mg/5 mL and 100 mg/10 mL of PFOS in the fasted state. As shown in Table 
5, the ratios and 90% CI for the dose-normalized ln-transformed PK parameters were within the 
80% to 125% limits and indicated that the proposed PFOS product is dose proportional across the 
range of 50 mg to 100 mg. 

3.1.3 Reviewer comments: 

The study showed that the proposed PFOS product (Inzirqo) has equivalent extent of exposure 
(AUC) when compared to the reference HCT tablets under fasted and fed dosing conditions. 
However, Inzirqo showed a higher Cmax (with a shorter Tmax) and a slightly lower Cmax (with 
same Tmax) when compared to HCT tablets under fasted and fed dosing conditions, respectively. 
The Applicant was asked to justify the differences in Cmax for Inzirqo, especially the higher Cmax 

when dosed under fasted state. The details with further review of this justification can be referred 
to under the question-based review section. The review team agrees with the Applicant's 
assessment that the pharmacokinetics of hydrochlorothiazide are dose proportional between 50 
mg and 100 mg of Inzirqo. 

3.2 Clinical Study #2 HYDR-20-115 
An Open Label, Balanced, Randomized, Two-Treatment, Two-Period, Two-Sequence, Two-Way 
Crossover, Single Dose, Oral Comparative Bioequivalence Study of Hydrochlorothiazide Powder 
for Oral Suspension 50mg/5mL (T), With That of Hydrochlorothiazide Tablets USP 50mg (R), in 
Healthy Adult Human Male Subjects Under Fasted Conditions. 

3.2.1 Study summary: 

Study objective(s): To compare and evaluate the oral bioavailability of Hydrochlorothiazide 
Powder for Oral Suspension 50mg/5ml (T), With That of Hydrochlorothiazide Tablets USP 50mg 
(R), In Healthy Adult Human Male Subjects Under Fasting Conditions. 
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Study population: The study was conducted in 14 healthy adult males, 18 to 45 years age, with a 
BMI of 18.5 kg/m2 to 30.0 kg/m2. 

Study design: 
The study was a foreign clinical trial conducted without an IND at Scitus Pharma Services Private 
Limited, Chennai, India. The Test Product (T) comprised of the putative final formulation for the 
hydrochlorothiazide powder for oral suspension (PFOS) 50 mg/5 mL manufactured by Novitium 
Pharma, NJ, USA. The Reference Product (R) was Hydrochlorothiazide (HCT tablets) USP 50 mg 
tablets manufactured by Teva Pharmaceuticals (ANDA 083177). The test product was to be 
reconstituted in 120 mL of purified water; however, in period 1 the reconstitution was done in ~66 
mL of purified water by error and for consistency, the same volume (~66 mL) was used for 
reconstitution in period 2 as well. The PFOS was reconstituted in purified water and loaded into 
syringes for oral dosing following which syringes were first flushed with 60 mL of water and then 
with 180 mL of water to ensure complete dosing. HCT tablets (1 tablet x 50 mg) was administered 
with ~ 240 mL of water at ambient temperature. The dosing in both periods followed an overnight 
fast of ≥ 10 hours. 
A total of 24 blood samples for PK (~3 mL each) were obtained in each period at 0 h (pre-dose) 
and at 15, 30, 45, 60, 80, 100, 120, 140, 160, 180, 200 and 220 minutes and 4, 4.5, 5, 6, 8, 10, 12, 
16, 24, 36 and 48 hours after study drug administration. Plasma was separated and stored at –70°C 
± 15°C until quantification using a validated LC-MS/MS method. The assay had a lower limit of 
quantification of 5 ng/mL of hydrochlorothiazide and concentrations below that were set to zero 
before PK and statistical data analysis. 

Pharmacokinetic (PK) and statistical data analysis: 
The Ln-transformed primary PK parameters Cmax, AUC0-t and AUC0-∞ were analyzed for 
bioequivalence using an analysis of variance (ANOVA) model with the main effect of treatment, 
period, and sequence as fixed effects and subject nested within sequence as a random effect. The 
power of the ANOVA test to detect a 20% mean difference between treatments was calculated. 
Two one-sided tests were used to assess bioequivalence for each parameter. 

3.2.2 Study results: 

A total of 14 subjects were dosed in Period 1 and 13 subjects were dosed in Period 2 (1 subject did 
not report for check-in). The study was a pilot study, and the final study power was estimated to 
be 50% for Cmax and 70% for the AUC0-∞. The mean PK profiles, descriptive statistics and 
statistical results for plasma PK parameters for hydrochlorothiazide are shown in Figure 2, Table 
6 and Table 7. 
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Figure 2 Mean plasma concentrations of hydrochlorothiazide vs time plots overlaid by 
treatments in study HYDR-20-115 (linear and semi-log scale) 

Source: Clinical Study Report for Study HYDR-20-115 
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(b) (4)

Table 8 Summary of bioanalytical method validation for quantification of 
hydrochlorothiazide in human plasma 

Bioanalytical method 
validation and report number 

Quantification of Hydrochlorothiazide in Human Plasma by 
UPLC-MS/MS Spectrometry detection 
Method No. HT-AM/ Report No. 

Method description Liquid-Liquid Extraction Method using LC coupled with 
Tandem Mass Spectrometry detection 

Matrix Human plasma with K2EDTA anticoagulant 

Standard calibration curve Calibrator concentrations: 5, 10, 25, 50, 100, 200, 300, 400 and 
and concentration 500 ng/mL 

Validated assay range LLOQ: 5.0 ng/mL 
ULOQ: 500 ng/mL 

Material used for QCs and 
concentration QC concentrations: 15, 60, 165 and 360 ng/mL 

Minimum required dilutions NA 
Validation Parameters Method Validation Summary 

Number of standard calibrators from LLOQ to ULOQ 9 
Standard calibration curve Cumulative accuracy (%bias) from LLOQ to ULOQ from all 
performance during accuracy runs: -6.6% to 4.5% 
and precision runs Cumulative precision (%CV) from LLOQ to ULOQ from all 

runs: 2.6% to 9.6% 
Cumulative accuracy (%bias) in 4 QCs 

Performance of QCs during -3.6% to 2.7% 
accuracy and precision runs Inter-batch %CV in 4 QCs 

4.4% to 7.9% 
Diluted 1 to 2 and 1 to 4 

Dilution linearity Six replicates of the dilution QC (750 ng/mL) were diluted 2x 
and 4x prior to analysis with bias and CV being <1.4% and 
<3.1%, respectively. 

Bench-top/process stability 20 hours at Room Temperature 

Freeze-thaw stability QC samples were taken through 5 freeze-thaw cycles. 
(-70°C to room temperature). 

Long-term storage Stability of hydrochlorothiazide established at -20°C and -70°C 
for 76 days prior to analysis 

Study HYDR-21-047: 

The concentrations used for quality control (QC) samples were 15, 65, 175, and 380 ng/mL. The 
study samples were analyzed by 43 days, within the validated stability period of 76 days (when 
stored at -20°C or -70°C). The accuracy (% deviation) and precision (%CV) of the calibration runs 
and quality control samples for the 38 analytical runs were ≤15% which is acceptable. Incurred 
sample reproducibility was assessed by re-assaying 294 out of the 3525 patient samples (8.3% of 
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the sample size), and 98.98% of the re-assayed patient samples results were within 20%, thus 
meeting the acceptance criteria. The bioanalytical method performance to quantify HCT in the 
study plasma samples was found to be acceptable. 

Study HYDR-20-115: 

The concentrations used for quality control (QC) samples were 15, 61, 166, and 360 ng/mL. The 
study samples were analyzed by 17 days, within the validated stability period of 76 days (when 
stored at -20°C or -70°C). The accuracy (% deviation) and precision (%CV) of the calibration runs 
and quality control samples for the 7 analytical runs had maximum

%
(b) (4)

 values of -5.7% and 5.8%, 
respectively, which is acceptable (acceptance limit of ). Overall, the bioanalytical method 
performance to quantify HCT in the study plasma samples was found to be acceptable. 

3.4 OSIS inspections 
Clinical and Analytical site inspection 

Biopharmaceutical inspections were requested for the clinical and analytical sites for the pivotal 
study HYDR-21-047. The office of Study Integrity and Surveillance (OSIS) determined that 
inspections were not needed for the sites based on prior inspection results for the clinical and 
analytical sites (DARRTS 06/20/2024; Reference ID: 5401024). 
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