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ABSTRACT

For the assessment effect of food on the pharmacokinetic parameters of
Hydrochlorothiazide(HCTZ) data of reference product (12.5 mg capsule) from two bio-
equivalence studies were combined and evaluated. 36 male healthy subjects participated in the
fasting and non fasting study. Subjects received the drug product after 12 hours(h) overnight fast
for the fasting study and after 30.0 minutes of high fat breakfast for the non-fasting study. Blood
samples were collected from time of dosing to 60 h of the post dosing at predefined time. Blood
samples were analyzed for the concentration of the HCTZ by using validated LC/MS/MS
technique. Food decrease the Cmax by about 28% and AUC by about 9%. While Tmax was
delayed about 97%(from 2.185h to 4.320h). food prolonged the mean resident time of HCTZ.
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INTRODUCTION

Hydrochlorothiazide[HCTZ], a diuretic of the class of benzothiadiazines.! Thiazide diuretics are
recommended for first-line treatment of hypertension.® Hydrochlorothiazide chemically know
as  (6-Chloro-3,4-dihydro-  2H-1,2,4-benzothiadiazine-7-sulfonamide ~ 1,1-  dioxide).*
Hydrochlorothiazide has limited solubilities in aqueous media hence poorly absorbed from Gl
track .* Hydrochlorothiazide is not metabolized in body and excreted unchanged in urine. The
oral bioavailability of the drug was reported to be 60-80% of the administered dose.’
Hydrochlorothiazide reduces plasma volume, increases plasma rennin activity and increases
aldosterone secretion, with consequent increases in urinary potassium and bicarbonate loss, and

decreases in rerum potassium.'?*

Hydrochlorothiazide promotes natriuresis and volume
depletion triggering the release of rennin and increasing the dependency of BP control on
angiotensin 11.° Absorption of hydrochlorothiazide is effected due to presence of anionic
exchange resins.” Hydrochlorothiazide is widely used in pharmaceutical formulations to make
single or that combined with other antihypertensive drugs, for treating edema hypertension,
diabetes insipidus, hypoparathyroidism, etc. The combination of losartan and
hydrochlorothiazide is successfully used in the treatment of hypertension.* Hydrochlorothiazide
is of Class IV agent of BCS classification having poor bioavailability and poorly absorbed over
the intestinal mucosa properly.®” Absorption is impaired in patients having intestinal shunt
surgery and patients with cardiac failure. Plasma half-life averages 10h in subjects with normal
renal function. It is prolonged in renal failure as the drug is mainly eliminated via the kidneys in

unchanged form.®
MATERIAL AND METHODS
Study design

Both the bio-equivalence studies were Single dose, open label, two sequence, two period,
randomized, balanced, crossover studies conducted on 36 healthy, adult, male human subjects for
fasting and non-fasting phase. In the fasting study Hydrochlorothiazide 12.5 mg capsule (Watson
Pharmaceuticals Inc., Corona, CA 92880, USA) was administered after over night fasting of 12.0
hours, subjects were served food at different time which contained the nutrients as per table-1. In
the non-fasting study hydrochlorothiazide 12.5 mg capsule (Watson Pharmaceuticals Inc.,
Corona, CA 92880, USA) was administered after 30.0 minutes of high fat breakfast, subjects
were served food at different time which contained the nutrients as per table-1.

Participants
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All the subjects were informed of the aim and risk involved in the study and written consent
were obtained. Written consent is the process by which subjects voluntarily confirm there
willingness in a particular trial after having been informed of all aspects of the trial which are
relevant to decision to participate in trial like purpose, procedures how to conduct, benefits,
risks/discomforts of trial in written. The inclusion criteria for subject selection was based on the
age (18years or above), body mass index (between 18.5 and 30.0kg/height?), general physical
examination, electrocardiogram and laboratory tests like hematology, blood chemistry, urine
examination and immunological tests, demographics data given in table-2. The exclusion criteria
included subject with history of alcoholism, smokers and having a disease which may
compromise the haemopoietic, gastrointestinal, renal, hepatic, cardiovascular, respiratory, central
nervous system, diabetes, psychosis or any other body system. All the subjects who meet
inclusion and exclusion criteria mentioned in protocol and were judged eligible for study, based
on medication history, physical examination, vital signs and clinical laboratory tests. Approval
for the study was obtained from Independent Ethics Committee. The study was conducted in
accordance with internationally accepted standards of good clinical practices (ICH), good
laboratory practices (21 CFR 51 and local regulatory requirements).’

Blood sampling

Blood samples were collected in vacutainers containing K; EDTA prior to dosing and at
predefine sampling time points as follows, 0.25, 0.5, 0.75, 1.0, 1.33, 1.67, 2.0, 2.33, 2.67, 3.0,
3.33, 3.67, 4.0, 4.5, 5.0, 6.0, 8.0, 12.0, 16.0, 24.0, 36.0, 48.0 and 60.0 h Post dosing. Blood
samples were centrifuged at 4°C for 15 minutes, plasma was separated, transferred to labeled
polypropylene tubes and stored in the freezer set at -20°C £10°C until analysis.

Bioanalytical Method

Plasma samples of different time point were analyzed for the concentration of
Hydrochlorothiazide using validated LC-MS/MS method. Liquid-liquid extraction procedure
was used to extract hydrochlorothiazide from plasma samples. Hydrofumathiazide was used as
an internal standard. The linear dynamic calibration curves range was kept from 0.2000ng/mL to
200.0ng/mL for hydrochlorothiazide and APl 4000 tandem mass spectrometer was used for
analysis.

Pharmacokinetics Analysis

The analytical data was used to calculate the pharmacokinetic parameters Cmax, Tmax, AUC; (the

area under the plasma concentration —time curve from time zero to the time of the last non zero
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concentration) and AUC; (the area under the plasma concentration —time curve from time zero to
the infinite time) using a non-compartmental analysis of WinNonlin® professional software. The
pharmacokinetic parameters and drug plasma concentration were evaluated statistically using
SAS® for effect of food.

RESULTS AND DISCSSION

All oral doses were well tolerated by the subjects, and no adverse events were reported.
Pharmacokinetic parameters for HCTZ are presented in Table-3. Percentage different on
pharmacokinetic parameters (AUC;, Cnax and Tnax) are presented in Table-4 and graphical
representation of same done in Figure-1. Mean plasma concentration of HCTZ-Time profile was
demonstrated in Figure-2. AUC;and AUC; were decreased by about 9% due to presence of food.
Cmax 0f HCTZ was decreased about 28% in presence of food while as Tnax Was delayed about
97%(2.185h to 4.320h). Fed to fasting ratio for geometric least square mean found 91.41% for
AUC;, 91.21 for AUC; and 72.53% for Tmax 0f HCTZ. 90% confidence interval (CI 90) for AUC;
(83.81-99.68) and AUC; (83.66-99.54). Statistical result on log transformed data was given in
table-5.
Table 1: Nutrition during Study.

Nutrition

Timing  Carbohydrates (gm) Proteins (gm) Fat (gm) Energy (K.Cal.)
Fasting NonFasting Fasting NonFasting Fasting NonFasting Fasting NonFasting

Dinner*  163.8  117.8 31.1 22.1 26.8 21.6 10155 753.2

Breakfast NA 62.4 NA 33.1 NA 62.6 NA 944.1

Lunch 26214  109.7 28.4 25.5 27.2 17.9 929.5 697
3.9

Snacks 93.2 195 6.3 335 14 2.5 523 5.8

Dinner 120.3  85.9 314 19.0 30.8 25.7 866 649.4

Breakfast 57.8 57.8 14.3 14.3 6.5 6.5 345 345

Total 579 628.6 1115 1475 105.3 136.8 3679 33945

NA=Not Applicable, *=Prior to dosing
Table 2: Demographics table.

Non fasting study Fasting study

Subjects enrolled 36 36
Study completed 36 36
Gender Males Males
Age Mean(xSD) 26(+6) 25(z4)
(Years) Median 25 25

Min 18 18

Max 44 37
Weight Mean(£SD) 59.7(7.4) 58.1(6.4)
(kg) Median 59.3 58.6
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Min 47.6 45.5

Max 72.8 69.9
Height Mean(xSD) 167.9(x5.0) 166.8(x5.0)
(cm) Median 168.3 167.3

Min 1575 1555

Max 178 178
Race Asian Asian

Table 3: Pharmacokinetic parameters of HCTZ.

Statistical results on pharmacokinetic parameters

Parameters Fasting  Non fasting
(n=36) (n=36)
AUC; Mean 633.5 575.5
Std. Deviation 141.6 118.4
Crnax Mean 85.26 60.87
Std. Deviation 22.00 11.59
T max Mean 2.185 4.320

Std. Deviation 0.758 0.844

n: Number of subjects enrolled

Cmax: Maximum plasma concentration

Tmax: Time to achieve maximum plasma concentration

AUC:: (the area under the plasma concentration —time curve from time
zero to the time of the last non zero concentration)

Table 4: Percentage different on pharmacokinetic parameters

Parameters Fasting* Non fasting %odifferent
of non fasting parameters

AUC; 633.5 575.5 90.84
Crax 85.26 60.87 71.39
Tmax 2.185 4.32 197.7

*= considering value of fasting stage as 100%

250 —

200

B Fasting

M Mon fasting

1 2 3
Parameters
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Figure 1: Percentage different on pharmacokinetic parameters
Table 5: Statistical result on log transformed data.

Dependent GeoLSM GeoLSM (Fed/Fasting) Cl90 Cl90 P- Power
(Fed) (Fasting) Ration (%) Lower Upper Value

Ln(AUC;)) 569.996 623.590 91.41 83.81 99.68 0.0884  0.9947

Ln(AUC, 563.468 617.756 91.21 83.66 99.54 0.0806  0.9948

Ln(Tmax)  59.843 82.508 72.53 66.33 79.3 <0.0001 0.9925

GeoLSM: Geometric Least Square Means

Mean Plasma Concentration-Time profile of HCTZ
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Figure 2: Mean plasma concentration —time profile of HCTZ
CONCLUSION

HCTZ was quantified in biological matrix by mass spectrometry (MS-MS). Use of advance
analytical technique gives more accurate results which help to study of pharmacokinetics profile
of HCTZ. Food may affect the pharmacokinetics of drugs by different ways, including delayed
gastric emptying, solubilization of drug by food and digestive fluids, complexation of drug with
food components, alteration in hepatic blood flow and modulation of drug metabolizing enzymes
by constituents of food.® In addition, food intake has influence on presystemic metabolic
clearance of drugs.'’ Pharmacokinetics of drug may be altered when co-administered with
food.'? Food intake not only modifies drug transit through the gastrointestinal tract, but may
affect the metabolic transformation.”*** Drug-food interactions are classified as those causing
reduced, delayed, increased and accelerated absorption, and those in which food has no effect.*
Food may delayed absorption resulted slower gastric emptying rate and or increased gastric pH.®
Food decreased Cmax and AUC of hydrochlorothiazide 21% and 8% respectively. Food also

significantly prolonged the median t, 1.5 hours vs 3.5 hours.”’™® Present research indicates
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present of food decreases the AUC of HCTZ about 9% while Cnax 0f HCTZ was decreased about
28%. Due to presence of food Tmax Was delayed about 97%(2.185h to 4.320h), as HCTZ was
excreted unchanged in the urine food only effect on absorption of HCTZ. Food decrease
absorption of HCTZ, Cyax of HCTZ was decreased significantly as compare to AUC while as
Tmax Was delayed about 97% which indicate food prolonged the mean resident time of HCTZ
resulting in decrease AUC 9% only.
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