
InternationalJournalofPharmaceuticalResearchandApplications
Volume9,Issue1Jan-Feb2024,pp:1404-1415www.ijprajournal.com ISSN:2249-7781

DOI:10.35629/7781-090114041415|ImpactFactorvalue7.429|ISO9001:2008CertifiedJournalPage
1404

TherapeuticApproachForEssentialHypertension:ABrief
Review.

Prof.J.SVenkatesh1,Dr.SantoshUttangi2,Aadithya3,AkhilaK.R4,Anagha
T.J5,AnjaliMariaThomas6

1Professor,HOD,DepartmentofPharmacyPractice,SCSCollegeof
Pharmacy,Harapanahalli,Karnataka,India

2Asst.Professor,DepartmentofPharmacypractice,SCSCollegeof
Pharmacy,Harapanahalli,Karnataka,India

3-6Pharm DInterns,SCSCollegeofPharmacy,Harapanahalli,Karnataka,India
---------------------------------------------------------------------------------------------------------------------------------------
Submitted:10-02-2024 Accepted:19-02-
2024
---------------------------------------------------------------------------------------------------------------------------------------------
------

ABSTRACT
With a prevalence of 15% globally,
hypertension isone ofthe main causesof
mortalityanddisability-adjustedlifeyears.The
majorityofhypertensionsufferersinhigh-and
low-income nations do notobtain medical
care.Mostpatientswhoundergotreatment
continuetoreceiveinadequatecareandfall
short of their blood pressure objectives.
Consequently,incomparisontotheprevious
guidelines,the new hypertension guidelines
includemoredeliberatetreatmentoptionsto
maximisethelikelihoodofmeetingthenew,
tightbloodpressureobjectives.Forwhom is
hypertension treatmentappropriate? Which
antihypertensive drugs have the most
compellingevidencetosupportthem?Which
therapyapproacheshavethebestchanceof
effectivelydecreasingbloodpressure?Inthis
section,wegooverhypertensionmedication
inbriefandaddressthesequeriesalongwitha
few otherfrequentlyasked questionsabout
hypertensioncare.

INTRODUCTION
It is anticipated that 1.2 billion

individuals worldwide suffer from
hypertension in 2019—twiceasmanyasin
1990.1 One ofthe biggestglobalcausesof
death and disability-adjusted life years is
hypertension,which also continuesto bea
majormodifiableriskfactorforcoronaryartery
disease,stroke,andchronickidneydisease.2-4

According to studies,forevery 20 mm Hg
increaseinsystolicor10mm Hgincreasein

diastolicbloodpressure(BP),theriskoffatal
cardiovasculareventsdoubles.5 Itissimpleto
diagnose hypertension, and there are
numerous low-costtreatments available to
successfullymanageit.1,6

Reducing hypertension is linked to
fewerdeathsandunfavorablecardiovascular
outcomes,7 and therapy forthe condition
requires both pharmaceutical and non-
pharmacological

approaches.8Non-pharmacological measures
shouldbeusedduringthecourseoftreatment.
Theseincludecuttingbackonsodium inthe
diet,eatingmorefruitsandvegetables,eating
a high-protein,low-carb diet,and losing
weight.

Thiazide diuretics,the firstclassof
drugstobethesubjectofaclinicaltrialand
the firstto be used to treathypertension,
establishedpharmacologicalinterventionsfor
thefirsttimeinthelate1950s.13,14Manyother
trialswerecarriedoutafterthiazidediuretics
producedpositiveresults,demonstratingthe
effectivenessofotherBP-lowering drugsin
reducing hypertension and averting
associatedproblems.15–24 Thegroundbreaking
TreatmentofMild Hypertension Study—the
firsttoevaluatetheeffectivenessofseveral
classes of blood pressure-lowering
drugs—showed that a number of
antihypertensive drugs significantly drop
blood pressurewith littlevariation between
classes.25 Based on the results ofthese
seminal research, we continue to treat
hypertensioninourdailymedicalpracticewith
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the majority of these recognized blood
pressure drugs.8 This article covers the
pharmacologic treatment of essential
hypertensionandprovidesaquickoverviewof
thevariousdrugclasses'usesandindications.

UNVEILINGHYPERTENSION:NAVIGATINGTHE
ONSETOFPHARMACOTHERAPY

Majorhypertensionguidelinesemploy
varying blood pressure thresholds to
characterize hypertension and its phases;
nonetheless, they all base their
recommendationsonacombinationofpatient
risk factors, such as the likelihood of
developing atherosclerotic cardiovascular
disease (ASCVD),and blood pressure level).
Normalbloodpressureisdefinedaslessthan
120/80mm Hginthe2017AmericanCollegeof
Cardiology(ACC)/AmericanHeartAssociation
(AHA)treatmentguidelines.Forraisedblood
pressure (120-129/<80 mm Hg)and stage 1
hypertension (130-139/80-90 mm Hg)in the
absenceofclinicalASCVDora10-yearASCVD
risk oflessthan 10%,non-pharmacological
therapyisadvised.Forindividualswithstage1
hypertensionwhohavesymptomaticASCVD
ora10-yearASCVDriskof10%orless,aswell
asforallpatientswithstage2hypertension
(BP ≥ 140/90 mm Hg),non-pharmacological
pluspharmacologicaltherapyisadvised.8

Thecriterionformedicationofhypertensionis
somewhat higher in the 2018 European
SocietyofCardiology(ESC)/EuropeanSociety
ofHypertension (ESH)guidelines27 and the
2020 InternationalSociety ofHypertension
(ISH) Global Hypertension Practice
Guidelines,26 Patients with grade 1
hypertension (BP > 140-159/90-99 mm Hg),
clinicalASCVD,high riskofASCVD,chronic
renal disease, diabetes mellitus, or
hypertension-mediatedorgandamageshould
startmedicationrightaway,accordingtothe
2020 ISH Global Hypertension Practice
Guidelines.

Regardless ofrisk orcomorbidities,
pharmacotherapy is recommended for all
patientswithgrade2hypertension,whichis
definedasbloodpressure≥160/100mm Hg.26

Inpatientswithgrade-1hypertension(BP140-
159/90-99mm Hg),renalimpairment,highrisk
ofASCVD,orhypertension-mediated organ
damage,the2018ESC/ESH guidelinesadvise
starting medication right away.

Pharmacotherapyisnecessaryforbothgrade
2(BP160-179/100-109mm Hg)andgrade3(BP
≥180/110mm Hg)hypertension,irrespectiveof
comorbiditiesorASCVDrisk.27

CHOOSINGTHECLASSOFDRUGS
For patients with essential

hypertension,itisgenerallyadvisedtostart
treatmentwith one ofthree drug classes:
thiazide diuretics, angiotensinconverting
enzyme inhibitors (ACEi)/angiotensin II
receptorblockers(ARBs),orcalcium channel
blockers(CCBs).8

Numerousstudieshavedemonstrated
that there are not plenty of variations
betweendrugclassesintheeffectivenessof
various BP-lowering drugs in treating
hypertension and preventing
itsconsequences.25,28,31Reducingbloodpressure
was associated with fewer major
cardiovascularevents,revealed to a meta-
analysisof31randomisedtrials.Whenpatients
weresplitintotwoagegroups(thoseunder65
or more than 65), this effect persisted,
demonstratingthattreatinghypertensionwill
benefit both older and younger
persons.Althoughafterlookingatthedatafor
patientsonbetablockers,ACEi,ARBs,CCBs,
and diuretics,the study found insufficient
proof that choosing one type of
antihypertensive drugs over another
significantly improved outcomes.29A year
later,147papersthatwerereleasedbetween
1966and2007wereincludedinanothermeta-
analysis that examined data for 464,164
patients.Itrevealedthatallantihypertensive
drugclasseswerelinkedtoacomparabledrop
in coronary artery disease orstroke,even
though beta blockers were linked to a
decreased risk of coronary heart disease
events if taken soon after a myocardial
infarction and CCBs were attributed to a
slightlylowerriskofstroke.Oncemore,the
findingsofthisinvestigation supported the
significanceofbloodpressurecontrolinmany
age groups, irrespective of the utilised
medications

Forevery10mm Hgdropinsystolic
blood pressure, there was a significant
decreaseinmajorcardiovasculareventsand
mortality,accordingtoanew meta-analysis
and systematicreview involving 123studies
and 613,815 participants. This study
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demonstrated thatdiureticswere betterin
preventing heart failure, CCBs were
outstandingineliminatingstrokeandinferior
inpreventingheartfailure,andbetablockers
were inferior in preventing such adverse
effects.31 According to a recent Cochrane
systematicreview article,thosesufferingfrom
moderate-to-severe essential hypertension
maybenefitequallyfrom low-dosethiazide
diuretics,ACEi,orCCBsasinitialtreatmentin
terms oflowering mortality and morbidity,
while patients with high-dose thiazide
diureticsorbeta blockersmay benefitless
from such interventions.32 Ultimately,major
guidelines suggest treating hypertension
ratherthanchoosingapharmaceuticalclass
to meet the goal of lowering major
cardiovascularevents even ifthere is no
specific indication for an antihypertensive
drug.8,26,27

SINGLEORMULTIDRUGRECOMMENDATIONS
Recentguidelinesproposeintroducing

two blood pressure-lowering medications
simultaneouslyinthemajorityofpatients,not
withstanding prior guidelines'
recommendation to start treatment with
monotherapy and gradually raise dosage
before moving with another class of
medicationoraddingasecondmedicationif
necessary.8,26,27 Nonetheless,studiesindicate
thatabout60% ofhypertensionpatientslack
treatment.This finding holds true for all
countries,from thosewithlowtohighincomes.

Significantly, out of the 40% of
individualswhoobtaintreatment,almost65%
do not meet the 140/90 mm Hg goal.33

Furthermore,overthepastmanyyears,theBP
goalhasdecreased,which makesitmore
difficultformonotherapyto meetthe new,
more stringent objectives. A single
medication's dose increase has little
incremental effect on decreasing blood
pressureandmayevenraisethelikelihoodof
adverseeffects.It'ssignificanttonotethatthe
majority ofpatientswho took partin the
published clinical studies either required
multidrug therapytobeginorweretreated
withmultipleBP-loweringmedicationsduring
the trial.29–32 Therefore,mostpatients with
hypertension should begin treatment with
more than one blood pressure-lowering
medication,accordingtonewguidelines.8,26,27

According to the 2018 ESC/ESH
recommendation,patientswith high normal
blood pressure(130-139/85-89mm Hg)may
find thatmonotherapy isadequate iftheir
bloodpressureisneartothe140/90mm Hg
thresholdandalternativetherapieshavenot
beenabletolowerbloodpressure.Ifnot,it
suggeststhatthemajorityofpatientswhofit
thetherapeuticcriteriaoutlinedabovebegin
ontwodistinctclassesofdrugs.27Forpatients
with hypertension who need
pharmacotherapy, the 2020 ISH Global
Hypertension Practice Guideline suggests
startinglow dosesoftwodiscretemedication
classes.26Patientswithstage2hypertension
(BP≥140/90mm Hg)oughttostarttherapy
with two firstline medicines from distinct
classes,according to the 2017 ACC/AHA
guideline.Patientswithhypertensioninstage1
(BP=130-138/80-90mm Hg)maybenefitfrom
monotherapywithhigherdosesofmedication
toreachthetargetbloodpressureoflessthan
130/80mm Hg,andifnecessary,increasing
thedose.8

INDICATIONSAND CONTRAINDICATIONSFOR
COMMONLY USED ANTIHYPERTENSIVE
MEDICATION

Understanding the indications and
contraindications for commonly used
antihypertensivemedicationsisparamountin
tailoring treatment strategies. Thiazide
diuretics,beneficialin conditionsassociated
with edema such as Heart Failure with
ReducedEjectionFraction(HFrEF)andHeart
Failure with Preserved Ejection Fraction
(HFpEF),shouldbeusedcautiouslyincasesof
hyperuricemia,hyponatremia,hypercalcemia,
and sulfa allergy. Angiotensin-Converting
Enzyme Inhibitors(ACEi)and Angiotensin II
Receptor Blockers (ARB) are indicated in
conditions like HFrEF and Chronic Kidney
Disease(CKD)withproteinuriabutshouldbe
avoided in pregnancy,severehyperkalemia,
bilateralrenalarterystenosis,and casesof
angioedemarelatedtoACEinhibitors.Calcium
Channel Blockers (CCB), whether
dihydropyridine ornon-dihydropyridine,find
utility in various conditions,including prior
stroke,stableangina,Raynaudphenomenon,
atrial fibrillation/flutter, and migraine
headaches. However, non-dihydropyridine
CCBsshould be avoided in casesofheart
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failurewithreducedejectionfraction(HFrEF)
in class 3 or 4, 2nd- or 3rd-degree
atrioventricular(AV)nodalblock,bradycardia,
and sick sinus syndrome. Aldosterone
antagonists are indicated for HFrEF and
resistanthypertensionbutshouldbeavoided
inthepresenceofseverehyperkalemia.This
comprehensiveunderstanding ofmedication
classes,along with their indications and
contraindications, assists healthcare
professionals in making informed decisions
tailoredtoindividualpatientneeds.

AM,PM,ORBIDDOSING
Around 15% less blood pressure is

oftenfoundatnightthanduringtheday.A
negative correlation exists between non-
dipping phenomenon and unfavourable
cardiovascular events. Non-dipping
phenomenon isdefined asthe inability of
bloodpressuretodropbyatleast10% ofits
baselinevalueduringsleep.Reorganisingthe
schedule of blood pressure medication
dosagestotheeveningmayhelpdiminishthe
non-dippingphenomena,accordingtocertain
research.35–38 Patients who take blood
pressure-loweringdrugsinthemorningorthe
evening do not exhibit any appreciable
differencesintheirBPreadings,inaccordance
withnumerousfurtherclinicalresearch.38–4121
randomised controlled trials and 1,993
hypertensivepatients'datawereexaminedin
a Cochrane systematic review. It
demonstrated that when taking blood
pressuremedicineintheeveningasopposed
tothemorning,betterbloodpressurecontrol
may result.The relevance ofthisimproved
blood pressure control is yet unknown,
nonetheless,asnone ofthe trialsincluded
clinicallymeaningfulend measures,suchas
mortalityorcardiovascularevents.42Critically,
21,104 those involved were randomised to
receivetheirbloodpressuremedicationinthe
morning or the evening in the recently
publishedTIME(TreatmentInMorningversus
Evening)research.Accordingtotheresultsof
thisrandomisedclinicalresearch,patientscan
take their blood pressure-lowering drugs
wheneveritis mostconvenientforthem
throughout the day, as there was no
discernibledifferenceinmajorcardiovascular
events between the study groups.42.
Significantly,21,104patientswererandomised

toreceivetheirBPprescriptionsinthemorning
ortheeveningintherecentlypublishedTIME
(Treatment In Morning versus Evening)
research. Patients can take their blood
pressure-lowering drugs whenever it's
convenientforthem duringtheday,according
to the results of this randomised clinical
research,whichfoundnosignificantdifference
in majorcardiovascularevents across the
studygroups.43Whileboostingthenumberof
dailydosesofbloodpressure-loweringdrugs
may appearto reduce variationsin blood
pressure,ithasbeenlinkedtoadecreasein
long-term medication adherence and an
increaseintreatmentfailure.44,45 Toincrease
medicine adherence and lowerthe risk of
treatmentfailure,once-dailydoseisadvised
overmultipledailydosinginallthreeofthe
2018ESC/ESH,2020ISH,and2017ACC/AHA
GlobalHypertension Practice Guidelines.In
ordertofurtherincreasethelikelihoodofdrug
adherence,they also suggesta single pill
strategy(one pillthatincludestwo distinct
medications) for the first treatment of
hypertension.Theydonot,however,offerany
particularadviceregarding whethertotake
thedrugsinthemorningoratnight.8,26,27

PATENTEDMEDICATIONSVERSUSOFFBRAND
Theuseofgenericmedicationsoffers

prospective benefitsin termsofhealthcare
costsavings and,consequently,treatment
availabilityforawiderpopulation,giventhe
worldwideincidenceofhypertensionandthe
considerable expenses involved with
treatment. Despite the fact that
recommendationsbased on the conceptof
bioequivalencyanddrugapprovalprocedures
donotdistinguishinthisway,clinicians'and
patients'uncertaintiesabouttheefficacyand
safetyofgenericmedicationscanonoccasion
impedetheiradoption.47–48 However,current
regulations, which centre on biologic
equivalency in order to infer comparable
clinicalefficacy,do notrequirestudiesthat
directlycompareclinicalefficacy,andthusare
infrequent.

Although the included studies
frequently concentrated on assessing
bioequivalency and are therefore
characterised by smallsample sizes,brief
follow-up,andtheinclusionoflargelyyoung,
healthy persons, meta-analyses have
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attempted to offersome assistance.There
wasnoproofthatinnovatormedicationswere
betterthangenericonesinaninitiallengthy
systematicreview and meta-analysisof47
publications,38 ofwhich were randomised
clinicaltrials,on brand-name and generic
medications used to treat cardiovascular
illnesses(beta blockers,diuretics,CCBs,and
ACEi).49 The safety ofgeneric drugs was
furtherreinforced by a more recentmeta-
analysisthatwaspublishedbyManzolietal.
in2016andwhichessentiallycorroboratedthe
same conclusions.50 Extensive recent
populationdatasetssupportthisnotion.Tiet
al.compared the hazard ratios formajor
adversecardiacandcardiovascularevents,all
-causedeath,and17brandedversusgeneric
pharmaceuticalsubstancesforthetreatment
ofhypertension/heartfailure,hyperlipidemia,
and diabetes mellitus in an observational
retrospective study involving a datasetof
9,413,620 insured individuals.51 According to
thestudy'sfindings,genericdrugswereonpar
withbrandedones,ifnotbetter.InaChinese
surrounding area,two sizable community-
basedrandomisedcontrolledtrialsconducted
recentlytracked29,000hypertensionpatients
whosepropensityscorematchedforbrand-
nameversusgenericmedicineuse.Thedata
eitherrevealedhigherhospitalisationratesfor
CVD in patients started on some ofthe
brandeddrugsanalysed,potentiallyindicating
adifferenceinmedicationadherenceinthe
brandprescriptiongroups,ortheyshowedno
differencein themean reduction in systolic
bloodpressure,hypertensioncontrolrate,or
CV outcomes51,52 It should come as
unsurprising thatusing genericmedications
resulted in lowerprescription pricesin both
instances.In a recent open crossover
randomised controlled trial conducted in
France,hypertensionpatientswereassigned
to receive their regular antihypertensive
treatment with brand-name medications
solelyforsixweeks,followedbyaswitchto
genericsforanadditionalsixweeks,orinthe
opposite sequence.54 Twenty-four hour
ambulatory blood pressure monitoring
showednodiscernibledistinctionintheeffects
ofusingbrandedversusgenericmedications
(mean 24-houraverage blood pressure of
129/77 vs128/77 mm Hg forbrand versus
genericpharmaceuticals,respectively).When

considered in combination, these results
provide credence to the safety and
effectiveness of generic drugs in the
managementofBP,withpotentialbenefitsin
termsofefficacyduetothereducedfinancial
burdenonpatients.

NON-PHARMACOLOGICAL APPROACHES TO
HYPERTENSION

Non-pharmacological approaches
play a crucialrole in the comprehensive
managementofhypertension.Amultifaceted
strategyencompassesattentiontodiet,salt,
andalcoholreduction,alongwithanemphasis
onregularphysicalactivity.Foroptimalblood
pressure control,individualsare advised to
limit the consumption of processed and
packagedfoods,carefullychecklabelsforsalt
content,andincorporatetheuseofspicesto
enhanceflavorwhilereducingsaltintaketo
lessthan1.5gramsperday.Atargetedgoal
involvesaimingforadailyreductionof1,000
mginsaltintake.Engaginginphysicalactivity
isalsovital,witharecommended150minutes
per week of moderate-intensity exercise.
Weight management is emphasized,
encouragingthemaintenanceorachievement
ofanormalBodyMassIndex(BMI).Forthose
whoareoverweight,agoalofa1kgreduction
is recommended.Adopting a healthy diet,
such as the Dietary Approaches to Stop
Hypertension(DASH)pattern,whichincludesa
richintakeoffruits,vegetables,wholegrains,
and low-fatdairy products while reducing
saturatedandtotalfat,ispivotal.Moderation
ofalcoholintakeisadvised,withalimitoftwo
drinksdailyformenandonedrinkdailyfor
women. In summary, a holistic non-
pharmacologicalapproach addressing these
lifestylefactorsshouldbeanintegralpartof
the therapeutic strategy for all patients
managinghypertension.

PHARMACOLOGICAL APPROACH TO
RESISTANTHYPERTENSION

Resistant hypertension is
characterized by elevated clinic blood
pressure(BP)levels(>140/90mm Hg)despite
undergoing treatment with three
antihypertensive medications that have
complementary mechanisms of action,
including a diuretic.57Guidelines specifically
state thatthese three medications should
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consistofoptimaldosesofanACEinhibitoror
angiotensinreceptorblocker(ARB),acalcium
channelblocker(CCB),and a diuretic.Itis
crucialto handle patientswith challenging
hypertension carefully, ensuring accurate
diagnosis and ruling out secondary
hypertension orpseudo-resistance.Pseudo-
resistance may result from improper BP
measurement techniques, white coat
hypertension, medication nonadherence,
intolerancetocertaindrugs,andconcurrent
use of substances or medications with
hypertensiveeffects,suchasexcessivedietary
sodium.

Pseudo-resistanceposesasignificant
andoftenoverlookedchallenge,underscoring
theimportanceofconsideringandrulingitout
toaccuratelyidentifyindividualswithgenuine
resistant hypertension. High salt intake
remainsprevalentinthegeneralpopulation,
leadingtoelevatedbloodpressure(BP)levels
and serving as a substantialobstacle in
managinghypertension.Astudyconductedin
Italy,utilizing24-hoururinarysodium excretion
in patients suspected of having resistant
hypertension,revealedthatonly27% ofthem
adhered to recommended saltconsumption
guidelines.58 Decreasingsaltintakehasbeen
linkedtolowerBP,especiallyinhypertensive
patients compared to normotensive
individuals.10 Furthermore, adhering to
prescribedmedicationsisacrucialfactorin
achievingandsustainingBPcontrol,thereby
preventing cardiovascular diseases (CVD).
Assessing adherence ischallenging due to
cumbersomeandcostlymethodsforobjective
confirmation,compoundedbyvariousfactors
influencingapatient'swillingnessandability
toadheretoachronictreatmentregimen.45

Physiciansmanaging hypertension mustbe
aware ofthese factorsand the associated
risksofnonadherence,highlighting them in
discussions with patients as integral
components of an effective hypertension
managementstrategy.59

Identifying secondary causes of
hypertension,suchasrenalarterialstenosis,
hyperaldosteronism,obstructivesleepapnea,
andpheochromocytoma,isessentialbecause
they require distincttreatmentapproaches
aimed at tackling the root cause.8 It's
noteworthy that the prevalence of these
conditionsvariessignificantly,andsodoesthe

probability of hypertension completely
resolving once the underlying disease is
treated.Forinstance,asurgicalremovalofa
rare pheochromocytoma can reasonablybe
expectedtonormalizebloodpressurevalues.
However,inmorecommoncaseslikepatients
with obstructive sleep apnea,the use of
continuouspositiveairpressuremayaddress
respiratory issues,but the persistence of
underlyingcomorbiditiesassociatedwiththis
condition makes it likely that ongoing
hypertensiontreatmentwillbenecessary.60

The exactpathophysiology oftrue
resistanthypertension remainsinadequately
understood.Nonetheless,a widelyaccepted
hypothesis implicates disrupted sodium
homeostasisand improperkidney-mediated
sodium retention.ThePATHWAY-2(Optimum
TreatmentforDrug-ResistantHypertension)
study, a double-blind placebo-controlled
crossovertrial,investigatedtheeffectiveness
of medications targeting this system to
enhance blood pressure (BP) control in
resistanthypertension.Thestudyconclusively
demonstrated the superiority of
spironolactone over alpha and beta
blockers.61Atotalof230patientssuccessfully
completedalltreatmentphases,involving12
weeks of once-daily administration of
spironolactone, bisoprolol, doxazosin, and
placebo in addition to their baseline BP
treatment.Patientsreceiving spironolactone
experiencedthemostsignificantreductionin
BP,with a mean reduction of8.7 mm Hg
comparedto4.03mm Hgfordoxazosinand
4.26mm Hgforbisoprolol.

Spironolactone hasemerged asthe
preferred medicationinthisscenarioand is
currently recommended as the fourth-line
option to be added to the standard
hypertension treatment.57 This
recommendation particularly applies to
patientswithnormalpotassium levels(K<4.5
mEq/L),consideringthelimitedbutexistingrisk
ofhyperkalemiaobservedinthePATHWAY2
trial.Forpatients with elevated potassium
levels,itisadvised to double the thiazide
diuretic dose.Ifspironolactone isnotwell-
tolerated, alternative potassium-sparing
diureticssuch asamiloride and eplerenone
maybeconsidered.TheACCguidelines,while
somewhat less explicit, suggest utilizing
spironolactone while maximizing diuretic
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dosage and introducing "otheragentswith
differentmechanismsofaction"to achieve
blood pressure (BP) control in resistant
hypertension. Regarding these alternative
options,the PATHWAY 2 trialsupportsthe
effectivenessofbisoprololand doxazosin in
improvingBPcontrolinthecontextofresistant
hypertension,althoughthereductionachieved
is somewhat less compared to
spironolactone.61

Clonidinehasbeeninvestigatedinthis
context, as demonstrated in the ReHOT
(ResistantHypertension OptimalTreatment)
trial,where 187 patients were randomly
assigned to receive either clonidine or
spironolactoneasthefourthdrug forblood
pressure (BP) control.62Although clonidine
showed inferior24-hourBP reduction,both
systolic and diastolic, compared to
spironolactone,itachievedcomparablerates
ofBPcontrol.However,theuseofclonidineis
impededbysignificantsideeffects,andsafer
alternatives are available.Some data also
existsupportingtheuseofhydralazineand
minoxidilinthisclinicalsetting.63Nevertheless,
theirinfrequentusageisattributedtonotable
side effects such as fluid retention and
tachycardia.27

Considering the significantevidence
linkingautonomicnervoussystem activityto
thepathophysiologyofhypertension,device-
based treatment approaches have been
assessed.64 Randomized clinical trials
investigating renaldenervation and chronic
baroreceptor stimulation have produced
unfavorable or conflicting results,
accompanied by safety concerns.
Consequently,theseapproachesarecurrently
notrecommended.65,66

CONTEMPORARYUPDATES
Through a variety ofmechanisms,

includingnatriuresis,osmoticdiuresis,anda
dropinsympathetictone,theselectivesodium
-glucose cotransporter-2 (SGLT2) receptor
inhibitors (empagliflozin,canagliflozin,and
dapagliflozin)havebeenshowntohaveBP-
lowering effects.The 67 In a meta-analysis
assessment of the available standardised
clinicaltrials,the degree ofactualblood
pressuredropwasmeasuredbetween2and3
mm Hg,which is a smallbut significant
influence.38 Thelong-standingcardiovascular

benefitsofthese drugs,particularly in the
managementandpreventionofheartfailure,
shouldbetakenintoaccountwhencreatinga
tailored treatmentplanforeachpatient.69In
addition to the anticipated advantages
associatedwithweightlossonhypertension,
glucagon-like peptide 1 receptor agonists
(GLP1-RA),ground-breaking medications for
the medicaltreatmentofobesity,have a
numberofadditionalbeneficialeffectsonthe
levelofbloodpressure.Indeed,theearlyonset
of treatment observed in research
investigationswithGLP1-RA ledtoadropin
bloodpressurebeforesignificantweightloss,
indicating that these drugs exerted
independenteffectsonhypertension.70

The impact is substantial;in key
standardised clinicalstudies,liraglutide and
semaglutideshowedadropinsystolicblood
pressureintherangeof3.5to5.6mm Hgand
3.9to6.2mm Hg,respectively.71Thepotential
causes for these antihypertensive effects
include natriuresis and increased urine
production, direct vasodilation through
specificbloodvesselreceptors,areductionin
sympatheticactivity,orenhancedendothelial
functionbymitigatingthedetrimentaleffects
ofhyperglycemia.72These two groups may
provide a significant auxiliary medical
approach to enhance blood pressure
regulation in high-risk individuals,wherein
multiple states co-occurring conditions like
obesity, type 2 diabetes, and metabolic
syndrome might be effectively managed
concurrently.73

I. CONCLUSION
Oneofthemaincausesofdeathand

morbidityintheworldishypertension.About
15% of people worldwide suffer with
hypertension, and the majority of these
individualseitherdonotreceivetherapyatall
or,iftheydo,donotreachtheirbloodpressure
targets.Numerousstudieshavedemonstrated,
andeverymajorguidelineconsistentlyadvises,
that the primary factor lowering adverse
cardiovasculareventsisthetotaldegreeof
blood pressure reduction rather than the
usageofaparticularclassofantihypertensive
medications. Initially, using multiple drug
therapy and implementing strategies to
improvepatientcompliance,suchasone-time
dosing,using generic and less expensive
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medications, or using well-tolerated
medication,canbelinkedtomoreconsistent
blood pressurecontroland,consequently,a
moresignificantreductioninfutureevent.
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