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Abstract 
_______________________________________________________________________________________________________________ 
Background: Hypertension is when the pressure in blood pressure vessels is too high. The heart has 
to work harder to pump blood. Hypertension also known as silent killer. There are 2 types of 
hypertensions each has a different cause. It causes complications such as heart attack or stroke heart 
failure, kidney problems, metabolic syndrome, etc. The risk of hypertension increases with age. 
Smoking and alcohol consumption also raises blood pressure.  

Objective: The present investigation to observe and compare cardiovascular drug chlorthalidone 
versus hydrochlorothiazide the first line drug therapy of hypertension.  

Methodologies: - The present observational study was conducted on 133 hypertension patients. 
This study was evaluated for the comparative study of two prescribed drugs that is, 
hydrochlorothiazide and chlorthalidone on hypertension patient the data was collected using 
suitable design data collection form. Patients having comorbidities conditions were excluded.  

Results: Among 133 patients, 26% of total study popul ation were females and 74% of total 
population were males. Majority of the patients were in the age group of 45-54 years accounting 
33.83% of total study population and total 24.06% were alcoholic and chronic smoker. In this study 
we were included the patient on drug therapy of hydrochlorothiazide and chlorthalidone in which 
61% were prescribed for hydrochlorothiazide treatment and 39% to a prescribed for chlorthalidone 
treatment and as per the data collected chlorthalidone lasts longer in the body than 
hydrochlorothiazide and it lasts up to 36 hours in the body. Chlorthalidone is 1 to 2 times as potent 
as hydrochlorothiazide but the quality of life of hydrochlorothiazide is better than chlorthalidone 
accounting with 61%  

Conclusion:  The present study revealed that the hypertension patients have poor quality of life and 
it is very important to improve their quality of life so that the patients can enjoy their day -to-day life. 
Experts prefer chlorthalidone and hydrochlorothiazide both works well but hydrochlorothiazide 
prescribe more often. 

Keywords: Hypertension, blood pressure, chlorthalidone and hydrochlorothiazide.  

 

INTRODUCTION 

Blood pressure is defined as the pressure of blood 
pushing against the walls of arteries. Arteries carry 
blood from the heart to other parts of the body. Blood 
pressure normally increases and falls throughout the 
day. Blood pressure is usually measured by a 
Sphygmomanometer and the result shows in 
millimeters of mercury (mm Hg). If the measurement 
reads 120 systolic and 80 diastolic, it means “120/80 
mmHg.”1 Hypertension is a reading of 130/80 
millimeters of mercury (mm Hg) or higher.2 The higher 
the blood pressure levels, the more risk a person has for 
other health problems, such as heart disease, heart 
attack, and stroke. The American College of Cardiology 
and the American Heart Association categories blood 
pressure into four general categories.3 

• Normal blood pressure. Normal blood pressure 
ranges 120/80 mm Hg or lower. 

• Elevated blood pressure. The upper number ranges 
from 120 to 129 mm Hg and the lower numbers are 
below, not above, 80 mm Hg. 

• Stage 1 hypertension. The upper number ranges 
from 130 to 139 mm Hg or the lower numbers are 
between 80- and 89-mm Hg. 

• Stage 2 hypertension. The upper number is 140 mm 
Hg or higher or the lower number is 90 mm Hg or 
higher. 

Blood pressure higher than 180/120 mm Hg is 
considered a hypertensive emergency or crisis. 
Emergency medical help for those who have these blood 
pressure numbers. 

http://jddtonline.info/
https://doi.org/10.22270/jddt.v16i8.7907
https://www.cdc.gov/heartdisease/about.htm
https://www.cdc.gov/heartdisease/heart_attack.htm
https://www.cdc.gov/heartdisease/heart_attack.htm
https://www.cdc.gov/stroke/about.htm
https://crossmark.crossref.org/dialog/?doi=10.22270/jddt.v16i8.7907&amp;domain=pdf
https://orcid.org/0000-0002-6716-3088
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SYMPTOMS 

High blood pressure is also known as the “silent killer” 
because it usually has no warning signs or symptoms, 
and many people do not know they have it. It may take 
years or even decades for the condition to reach levels 
severe enough that symptoms become obvious. Even 
then, these symptoms may be attributed to other issues. 
5 

Symptoms of severe hypertension may include:6 

• Severe Headaches 

• Chest pain 

• Dizziness 

• Difficulty Breathing 

• Nausea & Vomiting 

• Blurred vision or other vision changes 

• Anxiety, Confusion 

• Buzzing in the ears 

• Nosebleeds 

• Abnormal Heart Rhythm 

Measuring your blood pressure is the only way to know 
whether a person has high blood pressure. 

ETIOLOGY 

There are two types of hypertensions. Each type has a 
different cause. 7,8,9 

• Primary hypertension 

• Secondary hypertension 

Essential (Primary) Hypertension 

Essential hypertension is also called primary 
hypertension. This kind of hypertension develops over 
time. Most people have primary type of hypertension. A 
combination of factors typically plays an integral role in 
the development of essential hypertension. 

• Genes 

• Age 

• Race 

• Living with obesity 

• High alcohol consumption 

• Living a very sedentary lifestyle 

• Living with diabetes and/or metabolic syndrome 

• High sodium intake. 

Secondary Hypertension 

Secondary hypertension usually occurs quickly and can 
become more severe than primary hypertension. There 
are several conditions that may cause secondary 
hypertension include: 

• kidney disease 

• obstructive sleep apnea 

• congenital heart defects 

• side effects of medications 

• chronic consumption of alcohol 

• adrenal gland problems 

• certain endocrine tumors 

COMPLICATIONS 

The excessive pressure on the artery walls caused by 
high blood pressure can damage blood vessels and body 
organs. The higher the blood pressure and the longer it 
goes uncontrolled, the greater the damage. Uncontrolled 
high blood pressure can lead to complications 
including:10 

 

Fig 1: Complications associated with Hypertension. 

DIAGNOSIS 

Hypertension (high blood pressure) is diagnosed when 
two or more blood pressure readings measure above 
129 mmHg systolic or above 79 mmHg diastolic. Blood 
pressure is measured using a blood pressure cuff and 
digital or manual sphygmomanometer. This non-
invasive device detects the pressure inside your arteries. 
Healthcare providers may also use lab tests or imaging 
tests to diagnose some of the causes or complications of 
hypertension. 

The cuff is placed around upper arm and inflated, 
causing it to become tight and restrict arterial blood 
flow. The air is then released from the cuff and a sensor 
or stethoscope measures the pressure at its highest and 
lowest points. Healthcare providers may take two or 
blood pressure readings at least five minutes apart. 
Readings may be taken on both arms. 

If the readings vary by more than 5 mmHg, further 
readings may be done until closer readings are obtained. 
The purpose is to get a consistent reading, not to 
average widely ranging measures. 

https://www.cdc.gov/bloodpressure/measure.htm
https://www.verywellhealth.com/what-is-high-blood-pressure-7562377
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A diagnosis of hypertension usually requires two or 
more elevated blood pressure readings taken at 
separate times. 

How to get an accurate reading?  

Blood pressure fluctuates from minute to minute during 
the course of the day. To get the accurate reading, blood 
pressure should be taken in a quiet, warm environment. 
Sit quietly with feet supported for at least five minutes 
before taking reading. This is known as a resting blood 
pressure reading, which is considered the most 
accurate.14 

Before the test 

Avoid the following for at least 30 minutes prior to 
taking the test: 

• Drinking coffee or other caffeinated beverages. 

• Exercising or being active such as taking the stairs. 

• Smoking cigarettes or using other tobacco or nicotine 
products. 

During the test  

To ensure an accurate reading during the test following 
can help:12 

♦ Do not talk. 

♦ Keep feet flat on the floor and do not cross legs or 
ankles. 

♦ Rest the arm on a table and keep it relaxed. 

♦ Take slow deep breaths. 

Make sure the blood pressure cuff fits correctly. A cuff 
that is too big or too small could cause an inaccurate 
reading. 

Home Blood Pressure Monitoring (HBPM)  

Blood pressure measured at home; a process is referred 
to as home blood pressure monitoring (HBPM). HBPM 
has become much easier and more accurate in recent 
times.15 

Ambulatory Blood Pressure Monitoring (ABPM)  

An ambulatory blood pressure monitoring device 
consists of a blood pressure cuff that is worn on the arm 
and attached to a recording device, which can be worn 
on a belt.15 

TREATMENT 

• Pharmacological treatment 

• Non-pharmacological treatment  

Pharmacological Treatment 

There are five effective classes of medication for treating 
high blood pressure: 

• Diuretics 

• ACE inhibitors 

• Angiotensin II Receptor blockers 

• Beta blockers 

• Calcium channel blockers 

Diuretics 

These are also referred to as “water pills” because they 
help rid the body of salt and fluid via urine production. 
There are three classes of diuretics: 

➢ Thiazide diuretics 

➢ Loop diuretics 

➢ Potassium sparing diuretics. 

Thiazide and thiazide-like diuretics are usually the 
first line of treatment for hypertension. Thiazide 
diuretics can be used as the first-line treatment for 
hypertension (either alone or in combination with other 
antihypertensives) in all age groups regardless of race 
unless the patient has evidence of chronic kidney 
disease where angiotensin-converting enzyme inhibitor 
or angiotensin II receptor blocker is indicated. 17,18 

Medications include Hydrochlorothiazide, 
Chlorthalidone, Indapamide, Metolazone. 

Loop diuretics are more effective than thiazides in 
patients with a low estimated glomerular filtration rate 
of less than 30 mL/min. They have been approved to 
treat peripheral Edema associated with congestive heart 
failure and other noncardiac causes of Edema, as in liver 
and kidney diseases.29 Loop diuretics are not the first-
line agents for HTN treatment. 

Medications include Furosemide, Bumetanide, 
Torsemide. 

Potassium Sparing Diuretics: "Mineralocorticoid 
receptor antagonists" are not usually used as first-line 
treatment. Spironolactone and eplerenone are 
considered good in hypertension treatment when added 
to other antihypertensive medications. 30,31,32 

Medications include Amiloride Hydrochloride, 
Spironolactone, Triamterene, Eplerenone. 

Calcium channel blockers (CCBs) 

Medications include: Amlodipine, Diltiazem, Felodipine, 
Isradipine, Nicardipine, Nifedipine LA, Nisoldipine, 
Verapamil 

ACE inhibitors and Angiotensin II Receptor blockers 
(ARBs) 

ACE Inhibitor medications include: Benazepril, Captopril, 
Enalapril, Fosinopril, Lisinopril, Moexipril, Perindopri, 
Lramipril, Quinapril, Trandolapril. 

Angiotensin II receptor blockers (ARBs) medications 
include: Azilsartan, Candesartan, Eprosartan, Irbesarten, 
Losartan, Olmesartan, Telmisartan, Valsartan. 

Beta blockers  

Medications include: Acebutolol, Atenolol, Betaxolol, 
Bisoprolol, Carvedilol, Metoprolol Tartrate, Metoprolol 
Succinate, Nadolol, Propranolol IR, Timolol maleate, 
Carvedilol Phosphate. 
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MECHANISM OF ACTION 

Thiazide and Thiazide like diuretics: mechanism of 
action for thiazide-type diuretics is not fully understood. 
Thiazides inhibit sodium transport in the distal tubule 
by blocking the Na/Cl channels.32 Thiazides can have a 
small effect on the proximal tube by impairing sodium 
transport, but the main action is on the distal tubule. 
Thiazides cause initial volume depletion associated with 
decreased cardiac output, which recovers within 6 to 8 
weeks of starting the treatment in a reverse 
autoregulation mechanism while the blood pressure 
remains controlled; thiazide diuretics can acutely 
activate the renin-angiotensin system and cause 
systemic vascular resistance, which prevents a good 
response to the diuretic treatment, this increase in 
renin-angiotensin activity may resolve with chronic 
thiazide treatment, the addition of an ACE inhibitor or 
ARB can enhance the blood pressure control. Also, the 
thiazide-type diuretics have a modest vasodilation 
effect, although the mechanism is still unclear. 

AIM:  

An Observational and Comparative study of 
Cardiovascular Drug: Chlorthalidone Vs 
Hydrochlorothiazide the first line drug therapy of 
Hypertension. 

OBJECTIVES: 

➢ To assess the demographic profile of the hypertension 
patients.  

➢ To compare the impact of longer effect of 
Hydrochlorothiazide and Chlorthalidone in the body of 
hypertension patients.  

➢ To assess the quality of life after taking 
Hydrochlorothiazide and Chlorthalidone in 
hypertension patients.  

STUDY DESIGN AND METHODOLOGY 

Study Design: A prospective observational study was 
conducted to study the comparison of Cardiovascular 
drug: Chlorthalidone and Hydrochlorothiazide the first 
line drug therapy of hypertension. This study was 
conducted among 133 patients which were diagnosed 
with hypertension. The patients participated in this 
study where of all age group. The data is collected 
through retail chain pharmacies (Blue-Medix) from 
selected demographic area. 

Study Site: The data was collected from retails in 
pharmacy through randomise selected demographic 
area of Patna, Bihar. The pharmacies are located in 
Chakmusallahpur, Langartoli, Bhootnath, Rukanpura in 
Patna, Bihar.  

Study Criteria:  

Inclusion criteria: 

• Patient of all age.  

• Patient of either gender.  

• Patients willing to participate.  

Exclusion criteria: 

• Patient having comorbidities condition.  

• Patient who refuses to take part in this study.  

• Pregnant and lactation period were excluded.  

Sources of Data: 

• Verbal communication with patients. 

• Prescription written by Medical Practitioners. 

• Patient history record by verbal communication. 

Statical Analysis: Statical Analysis was conducted 
descriptively by using Microsoft Office Excel Worksheet 
365. 

Duration of Study: The study was conducted for period 
of 6 month. 

Collection of Data: The data was collected using 
suitable designed data collection form. 

Sample size: This sample size of the data is 106. Which 
was calculated by using Raosoft Software. At confidence 
level 95. 

RESULTS 

The study was conducted on 133 patients for 
observational and comparative study on 
hydrochlorothiazide and chlorthalidone the first line 
drug therapy of hypertension. The data was collected, 
analysed and evaluated to get an accurate reading. 

1. Gender Categorization 

According to the data collected in study, among 133 
patients 98 were males and 35 were females accounting 
74% and 26% respectively as shown in table 1 and 
figure1. 

Table 1: Gender distribution of the patients 

Gender 
Number of 

patients 
Percentage % 

Male 98 74% 
Female 35 26% 
Total 133 100% 
 

 

Figure 1.  Representing the gender distribution of the 
patients 
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2.  Age Group Categorization 

Out of 133 patients, 6 patients were in age group of 
below 25, 11 patients were in age group of 25-34, 29 
patients were in age group of 35-44, 45 patients were in 
age group of 45-54, 30 patients were in age group or 55- 
64 and 12 patients wherein age group of 65 or above 
years shown in table 2 and figure 2. 

Table 2: Age classification in different categories 

Age Number of patients Percentage % 

Below 25 6 4.5% 

25-34 11 8.27% 

35-44 29 21.80% 

45-54 45 33.83% 

55-64 30 22.55% 

65 and above 12 9.02% 

 

Figure 2 Representing the age group classification 

3. Socio Economic Parameters 

It was observed that out of 133 patients, 5 patients 
below income level of ₹5000(Lower class) and 
accounting 6.77% of total population involved in the 
study, 13 patients were between the income level of 
5000-10,000 (middle class), accounting 14.29% of total 
study population, 66 patients were between the income 
level of 10,000-20,000 (upper middle class), accounting 
49.62% of total population involved in the study and 39 
patients were above the income level of 20,000(higher 
class), accounting 29.32% of total study population as 
shown in table 3 and figure 3. 

Table 3- Socio economic parameters 

Income level 

(Rs.) 
No. of patients Percentage 

<5000 9 6.77% 

5000-10000 19 14.29% 

10000-20000 66 49.62% 

>20000 39 29.32%  

 

Figure 3 Representing socio economic parameters 

4. Social History 

In total number of 133 patients, 29 (21.80%) patients 
were smokers,26 (19.55%) patients were consumed 
alcohol, 32 (24.06%) patients smoke and consumed 
alcohol and 46 (34.59%) patients did not smoke nor 
consumed alcohol as shown in table 4 and figure 4. 

Table 4 Social history 

Patients with alcohol 
and smoking habits 

No. of 
patients 

percentage 

Smoking 29 21.80% 

alcohol 26 19.55% 

Smoking and alcohol 32 24.06% 

None 46 34.59% 

 

 

Figure 4 Representing social history of hypertension 
patients 

 

5.  Assessment of Most Prescribed Drug  

Among 133 patients, 81 patients were prescribed for 
HCTZ treatment while 52 other patients were 
prescribed for CTD treatment as shown in table 5 and 
figure 5. 

Table 5: Assessment of most prescribed drug 

Drug No. of patients Percentage % 

HCTZ 81 61% 

CTD 52 39% 
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Figure 5 Representing the assessment of most 
prescribed drug 

6.  As Per Longer Effect in the Body Categorization 

According to the data collected, CTD lasts longer in the 
body than HCTZ. CTD starts working within 2 to 3 hours, 
and its effects last up to 36 hours. HCTZ, on the other 
hand, starts working within 2 hours and lasts for 12 
hours shown in table 6 and figure 6. 

Table 6: Comparison as per longer effect in the body 
categorization  

Drug 
Onset of 

action 
Duration of 

action 

Chlorthalidone 2-3 hours 36 hours 

Hydrochlorothiazide 2 hours 12 hours 

 

 

Figure 6 Representing the longer effect of drug in the 
body. 

 

7.  Quality of Life After Taking Hydrochlorothiazide 
and Chlorthalidone 

According to the study, the quality of life of HCTZ is 
better than CTD. Kidney problems and low potassium 
(hypokalemia) were more common in adults after taking 
CTD compared to those taking HCTZ shown in table 7 
and figure 7. 

Table 7: quality of life in hypertension patients after 
CTD and HCTZ treatment 

Drug prescribed Percentage % 

Chlorthalidone 39% 

Hydrochlorothiazide 61% 

 

 

Figure 7 Quality of life in hypertension patients after 
taking CTD and HCTZ 

DISCUSSIONS  

Hypertension (high blood pressure) is when the 
pressure in blood vessels is too high, the heart has to 
work harder to pump blood. In general, hypertension is 
a blood pressure reading of 130/80 millimetres of 
mercury (mmHg) or higher. There are two main types of 
hypertensions i.e., primary hypertension and secondary 
hypertension. In primary hypertension for most adults, 
there’s no identifiable cause of high blood pressure. It 
tends to develop gradually over many years. In 
secondary hypertension, it tends to appear suddenly 
and cause higher blood pressure than primary 
hypertension. Uncontrolled high blood pressure can 
lead to complications including heart attack or stroke, 
aneurysm, congestive heart failure, kidney problems, 
eye problems, metabolic syndrome, changes with 
memory or understanding, dementia, etc. Blood 
pressure is measured using a blood pressure cuff and 
digital or manual sphygmomanometer.  

The study was conducted to compare the first line 
therapy Hydrochlorothiazide and Chlorthalidone of 
hypertension and assess the most prescribed drug for it. 
Total 133 hypertension cases were studied. Patients 
who have hypertension have these symptoms such as 
fainting, dizziness, irregular heartbeat, nose bleeds, 
fatigue, nausea, vomiting. 

According to the study, hypertension affects men more 
compared to women. The age group of 45-54 years (45 
patients, 33.83%) are at more risk of hypertension. 

Anti-hypertensive agents are the medications used to 
treat hypertension. Thiazide and Thiazide like diuretics 
are one of the preferred pharmacological treatments for 
hypertension. Hydrochlorothiazide and Chlorthalidone 
have been the 2 most commonly used diuretics. They 
used to treat high blood pressure and remove extra fluid 
from the body.    

Chlorthalidone is approximately 1.5 to 2.0 times as 
potent as Hydrochlorothiazide. Chlorthalidone has much 
longer duration of action. Chlorthalidone is the first 
choice for older patients with osteoporosis, as it was 
associated with lower evidence of pelvic fractures. 
Chlorthalidone lowers the risk of cardiovascular events 
about 18% more than Hydrochlorothiazide at the same 
achieved blood pressure. Experts prefer Chlorthalidone 
but it may be more likely to cause kidney or electrolyte 
problems. Hydrochlorothiazide works well and is 
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usually prescribed more often. Hydrochlorothiazide has 
better quality of life than Chlorthalidone. 

CONCLUSION 

In the present study, patients of hypertension were 
investigated to find out the better first ling drug therapy 
and the most prescribed drug. Chlorthalidone and 
Hydrochlorothiazide are both diuretics used to treat 
high blood pressure. Chlorthalidone and 
Hydrochlorothiazide work in a similar way to remove 
extra salt and water from the body but their chemical 
structures are slightly different because of this, HCTZ is 
considered as thiazide diuretics and CTD is considered 
as thiazide like diuretics. 

Total 133 cases were investigated. The evidence 
presented in the study shows that the age group of 45-
54 years are at higher risk of hypertension. 
Chlorthalidone is 1 to 2 times as powerful as 
Hydrochlorothiazide. Chlorthalidone lasts longer in the 
body, but it may have a higher risk of kidney and 
electrolyte problems. Chlorthalidone is the first choice 
for older patients with osteoporosis, but the patients 
had poor quality of life. Experts recommend 
Chlorthalidone as the preferred diuretic for high blood 
pressure. But in practice, Hydrochlorothiazide is 
prescribed much frequently. It is very important to 
improve the quality of life so that the hypertension 
patients can enjoy their day-to-day life. 

Acknowledgement: It is a great pleasure to utilise this 
unique opportunity to express my deep sense of 
gratitude and offer my most sincere and humble regards 
to my esteemed teacher and guide Dr. Abhishek Prasad, 
Associate Professor, Department of pharmacy practice, 
Shakuni Choudhary College of Health and Sciences, 
Bihar, for his unparallel and excellent guidance, 
continuous encouragement and support in completion 
of my research. His discipline, principles, simplicity and 
fearless work environment was cherished. I take this 
pleasant opportunity to express regard and gratitude to 
their holiness Mr. Dharmendra Choudhary, Director and 
Saurav Singh, Head of Institution, Shakuni Choudhary 
College of Health and Sciences, Bihar. 

Conflicts of interest: The authors declare no conflicts of 
interest. 

Authors Contributions: Ishika Roy designed the study, 
conducted field sampling and collection and drafted the 
manuscript. Abhishek Prasad supervised the study, 
provided scientific guidance, reviewed the manuscript, 
and coordinated the overall research activities. All 
authors read and approved the final version of the 
manuscript. 

REFERENCES 

1. Patel A., Barman AK., Gupta A. Review Article on Hypertension 
DOI: 10.35629/7781-0604146152 

2. Mogi, M., Maruhashi, T., Higashi, Y. et al. Update on Hypertension 
Research in 2021. Hypertens Res 45, 1276-1297 (2022).  
https://doi.org/10.1038/s41440-022-00967-4 PMid:35790879 
PMCid:PMC9255494 

3. Whelton PK, Carey RM, Aronow, WS, Casey DE, Collins KJ,  
Himmelfarb CD, et al. 2017 

ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA 
guideline for the prevention, detection, evaluation, and management 
of high blood pressure in adults : a report of the American College of 
Cardiology/American Heart Association Task Force on Clinical  
Practice Guidelines. J Am CollCardiol. 2018;71(19):e127-e248.  
https://doi.org/10.1161/HYP.0000000000000076 

4. Kuwabara M. Cardiovascular disease, and hypertension. Pulse 
(Basel). 2016; 3:242-52. 3-4 https://doi.org/10.1159/000443769 
PMid:27195245 PMCid:PMC4865070 

5. Deguire, Jason & Cl arke, Janine & Rouleau, Kaitlyn & Roy, Joel & 
Bushnik, Tracey. (2019). Blood pressure and hypertension. Health 
reports. 30. 14-21. 10.25318/82-003-x201900200002. 

6. Maruhashi T, Higashi Y. Current topic of vascular function in 
hypertension. Hypertens Res. 2023;46:630-7.  
https://doi.org/10.1038/s41440-022-01147-0 PMid:36604472 
PMCid:PMC9813887 

7. Paiva, Annelise M.G.a,∗; Gomes, Maria I.C.M.a,∗; Silva, Érica A.A.a; 
Feitosa, Audes D.M.b,c; Malachias, Marcus V.B.d; Sposito, Andrei C.e; 
Mota-Gomes, Marco A.a; Nadruz, Wilson Jre. Should arm positioning 
matter in the diagnosis of orthostatic hypotension and 
hypertension?. Journal of Hypertension 42(1):p 186 -188, January  
2024. | https://doi.org/10.1097/HJH.0000000000003571 
PMid:38033257 

8. Stergiou, George S.a; Mukkamal a, Ramakrishnab; Avolio, 
Albertoc; Kyriakoulis, Konstantinos G.a; Mieke, Stephand; Murray,  
Alane; Parati, Gianfrancof,g; Schutte, Aletta E.h; Sharman, James E.i; 
Asmar, Rolandj; McManus, Richard J.k; Asayama, Keil; De La Sierra,  
Alejandrom; Head, Geoffreyn; Kario, Kazuomio; Kollias, Anastasiosa; 
Myers, Martinp; Niiranen, Teemuq,r; Ohkubo, Takayoshil; Wang,  
Jiguangs; Wuerzner, Grégoiret; O’Brien, Eoinu; Kreutz, Reinholdv; 
Palatini, Paolow. Cuffless blood pressure measuring devices: review 
and statement by the European Society of Hypertension Working 
Group on Blood Pressure Monitoring and Cardiovascular Variability.  
Journal of Hypertension 40(8):p 1449-1460, August 2022. | 
https://doi.org/10.1097/HJH.0000000000003224 PMid:35708294 

9. Johnson J (2021) Review on High Blood Pressure Hematol  
Thrombo Dis 9:434. 

10. Shakiba, E., Najafi, F., Pasdar, Y. et al. A prospective cohort study  
on the association between dietary fatty acids intake and risk of 
hypertension incident. Sci Rep 13, 21112 (2023).  
https://doi.org/10.1038/s41598-023-48256-5 PMid:38036572 
PMCid:PMC10689772 

11. Deguire, Jason & Cl arke, Janine & Rouleau, Kaitlyn & Roy, Joel & 
Bushnik, Tracey. (2019). Blood pressure and hypertension. Health 
reports. 30. 14-21. 10.25318/82-003-x201900200002. 

12. Agarwal R. Hydrochlorothiazide versus chlorthalidone: What is  
the difference. Circulation. 2022;146:1641-3.  
https://doi.org/10.1161/CIRCULATIONAHA.122.061029 
PMid:36205128 

13. Heidari, B., Avenatti, E. and Nasir, K., 2022. Pharmacotherapy for 
Essential Hypertension: A Brief Review. Methodist DeBakey  
Cardiovascular Journal, 18(5), p.5-16.DOI: 
https://doi.org/10.14797/mdcvj.1175 PMid:36561082  
PMCid:PMC9733188 

14. Armstrong C., Joint National Committee. JNC8 guidelines for the 
management of hypertension in adults. Am Fam Physician. 2014 Oct 
01;90(7):503-4. 

15. Messerli FH, Bangalore S. Antihypertensive efficacy of aliskiren: 
is hydrochlorothiazide an appropriate benchmark? Circulation. 2009 
Jan 27;119(3):371-3. PMid:19171867 
https://doi.org/10.1161/CIRCULATIONAHA.108.828897  

16. Carey RM, Calhoun DA, Bakris GL, Brook RD, Daugherty SL,  
Dennison-Himmelfarb CR, Egan BM, Flack JM, Gidding SS, Judd E,  
Lackland DT, Laffer CL, Newton-Cheh C, Smith SM, Taler SJ, Textor SC,  
Turan TN, White WB., American Heart Association 
Professional/Public Education and Publications Committee of the 
Council on Hypertension; Council on Cardiovascular and Stroke 
Nursing; Council on Clinical Cardiology; Council on Genomic and 
Precision Medicine; Council on Peripheral Vascular Disease; Council  
on Quality of Care and Outcomes Research; and Stroke Council.  
Resistant Hypertension: Detection, Evaluation, and Management: A 

https://doi.org/10.1038/s41440-022-00967-4%20PMid:35790879
https://doi.org/10.1161/HYP.0000000000000076
https://doi.org/10.1159/000443769%20PMid:27195245
https://doi.org/10.1159/000443769%20PMid:27195245
https://doi.org/10.1038/s41440-022-01147-0%20PMid:36604472
https://doi.org/10.1097/HJH.0000000000003571%20PMid:38033257
https://doi.org/10.1097/HJH.0000000000003571%20PMid:38033257
https://doi.org/10.1097/HJH.0000000000003224%20PMid:35708294
https://doi.org/10.1038/s41598-023-48256-5%20PMid:38036572
https://doi.org/10.1161/CIRCULATIONAHA.122.061029%20PMid:36205128
https://doi.org/10.1161/CIRCULATIONAHA.122.061029%20PMid:36205128
https://doi.org/10.14797/mdcvj.1175%20PMid:36561082
https://doi.org/10.1161/CIRCULATIONAHA.108.828897


Roy et al.                                                                                                                                      Journal of Drug Delivery & Therapeutics. 2026; 16(8):107-114 

ISSN: 2250-1177                                                                                           [114]                                                                                             CODEN (USA): JDDTAO 

Scientific Statement From the American Heart Association.  
Hypertension. 2018 Nov;72(5):e53-e90.  
https://doi.org/10.1161/HYP.0000000000000084 PMid:30354828  
PMCid:PMC6530990 

17. Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, 
Dennison Himmelfarb C, DePalma SM, Gidding S, Jamerson KA, Jones  
DW, MacLaughlin EJ, Muntner P, Ovbiagel e B, Smith SC, Spencer CC,  
Stafford RS, Taler SJ, Thomas RJ, Williams KA, Williamson JD, Wright 
JT. 2017 
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA 
Guideline for the Prevention, Detection, Evaluation, and Management 
of High Blood Pressure in Adults: A Report of the American College of 
Cardiology/American Heart Association Task Force on Clinical  
Practice Guidelines. Hypertension. 2018 Jun;71(6):e13-e115.  
https://doi.org/10.1161/HYP.0000000000000065 

18. Puttnam R, Davis BR, Pressel SL, Whelton PK, Cushman WC, Louis  
GT, Margolis KL, Oparil S, Williamson J, Ghosh A, Einhorn PT, Barzilay  
JI., Antihypertensive and Lipid-Lowering Treatment to Prevent Heart 
Attack Trial (ALLHAT) Collaborative Research Group. Association of 
3 Different Antihypertensive Medications With Hip and Pelvic 
Fracture Risk in Older Adults: Secondary Analysis of a Randomized 
Clinical Trial. JAMA Intern Med. 2017 Jan 01;177(1):67-76.  
https://doi.org/10.1001/jamainternmed.2016.6821 PMid:27893045 

19. Wright JT, Probstfield JL, Cushman WC, Pressel SL, Cutler JA,  
Davis BR, Einhorn PT, Rahman M, Whelton PK, Ford CE, Haywood LJ,  
Margolis KL, Oparil S, Black HR, Alderman MH., ALLHAT 
Collaborative Research Group. ALLHAT findings revisited in the 
context of subsequent analyses, other trials, and meta-analyses. Arch 
Intern Med. 2009 May 11;169(9):832-42.  
https://doi.org/10.1001/archinternmed.2009.60 PMid:19433694  
PMCid:PMC2803011 

20. Dahlöf B, Sever PS, Poulter NR, Wedel H, Beevers DG, Caulfield M,  
Collins R, Kjeldsen SE, Kristinsson A, McInnes GT, Mehlsen J,  
Nieminen M, O’Brien E, Ostergren J., ASCOT Investigators. Prevention 
of cardiovascular events with an antihypertensive regimen of 
amlodipine adding perindopril as required versus atenolol adding 
bendroflumethiazide as required, in the Anglo-Scandinavian Cardiac 
Outcomes Trial-Blood Pressure Lowering Arm (ASCOT-BPLA): a 
multicentre randomised controlled trial. Lancet. 2005 Sep 10-
16;366(9489):895-906. https ://doi.org/10.1016/S0140-
6736(05)67185-1 PMid:16154016 

21. Weber MA, Jamerson K, Bakris GL, Weir MR, Zappe D, Zhang Y,  
Dahlof B, Velazquez EJ, Pitt B. Effects of body size and hypertension 
treatments on cardiovascular event rates: subanalysis of the 
ACCOMPLISH randomised controlled trial. Lancet. 2013 Feb 
16;381(9866):537-45. https ://doi.org/10.1016/S0140-
6736(12)61343-9 PMid:23219284 

22. ONTARGET Investigators. Yusuf S, Teo KK, Pogue J, Dyal L, 
Copland I, Schumacher H, Dagenais G, Sleight P, Anderson C.  
Telmisartan, ramipril, or both in patients at high risk for vascular 
events. N Engl J Med. 2008 Apr 10;358(15):1547-59. 

23. Khan N, McAlister FA. Re-examining the efficacy of beta-blockers  
for the treatment of hypertension: a meta-analysis. CMAJ. 2006 Jun 

06;174(12):1737-42. https://doi.org/10.1503/cmaj.060110 
PMid:16754904 PMCid:PMC1471831 

24. Thomopoulos C, Parati G, Zanchetti A. Effects of blood pressure-
lowering treatment on cardiovascular outcomes and mortality: 14 - 
effects of different classes of antihypertensive drugs in older and 
younger patients : overview and meta-analysis. J Hypertens. 2018 
Aug;36(8):1637-1647. 
https://doi.org/10.1097/HJH.0000000000001777 PMid:29847487 

25. Lindholm LH, Carlberg B, Samuelsson O. Should beta blockers  
remain first choice in the treatment of primary hypertension? A 
meta-analysis. 2005 Oct 29-Nov 4Lancet.  366(9496):1545-53.  
https://doi.org/10.1016/S0140-6736(05)67573-3 PMid:16257341 

26. Chapman N, Dobson J, Wilson S, Dahlöf B, Sever PS, Wedel H, 
Poulter NR., Anglo-Scandinavian Cardiac Outcomes Trial  
Investigators. Effect of spironolactone on blood pressure in subjects  
with resistant hypertension. Hypertension. 2007 Apr;49(4):839-45.  
https://doi.org/10.1161/01.HYP.0000259805.18468.8c 
PMid:17309946 

27. Khosla N, Kalaitzidis R, Bakris GL. Predictors of hyperkalemia 
risk following hypertension control with aldosterone blockade. Am J 
Nephrol. 2009;30(5):418-24. https://doi.org/10.1159/000237742 
PMid:19738369 

28. Williams B, MacDonald TM, Morant S,  Webb DJ, Sever P, McInnes  
G, Ford I, Cruickshank JK, Caulfield MJ, Salsbury J, Mackenzie I,  
Padmanabhan S, Brown MJ., British Hypertension Society’s  
PATHWAY Studies Group. Spironolactone versus placebo, bisoprolol,  
and doxazosin to determine the optimal treatment for drug-resistant 
hypertension (PATHWAY-2): a randomised, doubl e-blind, crossover 
trial. Lancet. 2015 Nov 21;386(10008):2059-2068.  
https://doi.org/10.1016/S0140-6736(15)00257-3 PMid:26414968 
PMCid:PMC4655321 

29. Akbari P, Khorasani-Zadeh A. StatPearls [Internet]. StatPearls  
Publishing; Treasure Island (FL): Jan 23, 2023. Thiazide Diuretics. 

30. Leung AA, Wright A, Pazo V, Karson A, Bates DW. Risk of thiazide -
induced hyponatremia in patients with hypertension. Am J Med.  
2011 Nov;124(11):1064-72.  
https://doi.org/10.1016/j.amjmed.2011.06.031 PMid:22017784 

31. Carey RM, Calhoun DA, Bakris GL, Brook RD, Daugherty SL,  
Dennison-Himmelfarb CR, Egan BM, Flack JM, Gidding SS, Judd E,  
Lackland DT, Laffer CL, Newton-Cheh C, Smith SM, Taler SJ, TextorSC,  
Turan TN, White WB., American Heart Association 
Professional/Public Education and Publications Committee of the 
Council on Hypertension; Council on Cardiovascular and Stroke 
Nursing; Council on Clinical Cardiology; Council on Genomic and 
Precision Medicine; Council on Peripheral Vascular Disease; Council  
on Quality of Care and Outcomes Research; and Stroke Council.  
Resistant Hypertension: Detection, Evaluation, and Management: A 
Scientific Statement From the American Heart Association.  
Hypertension. 2018 Nov;72(5):e53-e90. PMCid:PMC6530990   
https://doi.org/10.1161/HYP.0000000000000084 PMid:30354828  

 

 

 

https://doi.org/10.1161/HYP.0000000000000084%20PMid:30354828
https://doi.org/10.1161/HYP.0000000000000065
https://doi.org/10.1001/jamainternmed.2016.6821%20PMid:27893045
https://doi.org/10.1001/archinternmed.2009.60%20PMid:19433694
https://doi.org/10.1016/S0140-6736(05)67185-1
https://doi.org/10.1016/S0140-6736(05)67185-1
https://doi.org/10.1016/S0140-6736(12)61343-9
https://doi.org/10.1016/S0140-6736(12)61343-9
https://doi.org/10.1503/cmaj.060110%20PMid:16754904
https://doi.org/10.1503/cmaj.060110%20PMid:16754904
https://doi.org/10.1097/HJH.0000000000001777%20PMid:29847487
https://doi.org/10.1016/S0140-6736(05)67573-3
https://doi.org/10.1161/01.HYP.0000259805.18468.8c%20PMid:17309946
https://doi.org/10.1161/01.HYP.0000259805.18468.8c%20PMid:17309946
https://doi.org/10.1159/000237742%20PMid:19738369
https://doi.org/10.1159/000237742%20PMid:19738369
https://doi.org/10.1016/S0140-6736(15)00257-3
https://doi.org/10.1016/j.amjmed.2011.06.031%20PMid:22017784
https://doi.org/10.1161/HYP.0000000000000084%20PMid:30354828

