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ABSTRACT

The study evaluates prescribing pattern of antingresive drugs in patients of hypertension visithagpital at
Jaipur, Rajasthan. Prescriptions of hypertensivéquas with or without comorbidities attending vaws outpatient
departments were selected randomly. Prescriptidngregnant women and children below 18 years of \wgee
excluded. Patient's demographics, antihypertensinegs prescribed and comorbid conditions were exdein a
specially designed proforma. A total of 227 prestioins were monitored of which 134 were males aBdvBre
females divided in 20-89 year age groups. Majooithypertensive cases were in 50-59 years for neaies40-49
years for females. Of total, 67.84% were treatethwdual therapy, 32.15% with monotherapy and oriy33%
were treated with multiple therapy. As monotherapgiotensin receptor blockers (ARBs) were the mostmonly
(52.05%) prescribed of which losartan alone conitédd (97.43%). In dual therapy, combination of ibaa &
hydrochlorthiazide was given to majority of patenf essential HTN. Diuretics despite being reconded as first
line drug by JNC VIl failed to be leading agentrasnotherapy.
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INTRODUCTION

Globally cardiovascular disease accounts for apprately 17 million deaths a year which is nearlg ahird of the
total. According to World Health Report 2002, cargiscular diseases (CVDs) will be the largest cafiskeath and
disability by 2020 in Indid1]. Hypertension (HTN) has emerged as an importantribmtor to global burden of
cardiovascular morbidity and mortalifg]. It has been found to be the cause for 57% dftedke deaths and 24%
of all coronary heart disease (CHD) def®hs¢n India prevalence of hypertension in year 2008 80.4 million
males and 57.8 million females and is expecteistoto 107.3 million and 106.2 million respectively 2025[4]. It
has been reported that 30% of men and 33% womédar $tdm HTN in urban areas of Jaipur, Rajasthaiilenin
rural population prevalence has been observed tovbémen: 27%; women: 17%¥]. Further it has been reported
that age and obesity has significant positive datien with prevalence of hypertension in ruralvesll as urban
population[6].Hypertension if not checked will have significamic®-economic impact as nearly 80% of CVD
deaths occur in low and middle-income countries.

The physicians are supposed to achieve the goaldbpsessure of a patient following recommendatians
guidelines of INC VII 2003 and JNC VIII 2013. Thigy be assessed by drug utilization studies wHeaiaclude
evaluation of prescription patterns. Demand forgdutilization studies has increased with entry efvar costlier
drugs in market and wide variation in the patteshsirugs being prescribed and consumed. Study edapiption
patterns may be achieved by conducting prescriptiased surveys which give insight of prescribintifuate of
physicians.Such studies help to monitor specifierapeutic categories, adherence to regulatory dtidsoand
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assessment of clinical efficacy thus promotingorai use of drugs. The study of the prescriptiotiepas of
antihypertensive drugs and its correlation withoblgoressure control helps in evaluating effectigsnef the

management of HTN. It also focusses on commitménthe physicians to the recommendations of approved
international guidelind7]. In general, prescriptions are highly individualizadd influenced by pharmaceutical

marketing strategies, associated comorbid clinimahditions, tolerability of patient, adverse drugactions,
physician’s knowledge and affordability of drug.

EXPERIMENTAL SECTION

The present study was conducted in a teaching tabspf Jaipur, (Rajasthan) to monitor rational usfe
antihypertensive drugs in hypertensive patientss iha retrospective cross sectional analysisntifreypertensive
prescriptions. Study included randomly selectedsgniptions of hypertensive patients visiting vasoautpatient
departments viz medicine, cardiology, endocrinojawgurology, nephrology over a period of three mertiuly,
August and September, 2015) in a teaching hospitdhipur (Rajasthan). Patients with any stageypkthension
with or without co-morbidities were included in tlstudy. Prescriptions of pregnant women, childretol 18
years of age and the prescriptions on which diagneas not mentioned were not included in the stirhtient’s
demographics, antihypertensive drugs prescribed camdorbid conditions were entered in a speciallgigieed

proforma. Collected prescriptions were then sedegbas per category of anti-hypertensive prescrévetidata was

pooled. Pooled data was then analyzed to drawenéss.
RESULTS
A total of 227prescriptions were monitored, of whit34 i.e. 59.03% were of males and 93 i.e. 40.96%& of

females. It was observed that 29.9% prescriptioeevof hypertension alone, 39.20% were of HTN withonary
artery disease (CAD), 18.50% were of hypertensiith diabetes and remaining included patients ofelgmsion

with associated comorbid diseases like chronicdydisease, dyslipidemia, hypothyroidism, epilegtsy The age

group of patients varied from 20-89 years. It wasnd that maximum number of hypertensive males \web®-59
years of age group, whereas in females maximunsa#ddTN were found to be in age group of 40-4yda@able

).

Table|. Demographic characteristics of hypertensive patients undergoing monotherapy and combination ther apy

Age groups Male Female All patients
(in years) n=134 n=93 n=227

20-29 4 (2.98%) 3 (3.22%) 7 683%4)
30-39 6 (447%)] 11 (11.82%) 17  (7.48%)
40-49 33 (24.62% 25 (26.88%) 58 (2%55
50-59 62  (46.26% 40  (43.01%) 102 (44.D3%
60-69 21  (15.67% 9 (9.67% 30 (132
70-79 5 (3.73%) 3 (3.22%) 8 [ %5]
80-89 3 (2.23%) 2 (2.15%) 5 @5

Monotherapy | 39 (29.10%) 34 (36.55%) 73(32.15%)
Combination | 95 (70.89% 59 (63.44%) 15467.84%)

Antihypertensive therapy was termed as monotherdpgl therapy and multiple therapy, where singksslof
antihypertensive, two classes of antihypertensiet raore than three classes of drugs respectivelyised for the
treatment.

Tablell: Therapy prescribed in patientsof Hypertension only

MONOTHERAPY DUAL THERAPY TRIPLE THERAPY
Drug L A AT L+H L+A | A+AT | L+AT | A+H | Li+M | L+To |L+M |Li+A | T+H | R+L | L+A+H | L+A+To | L+A+F | T+A+H | Li+A+F
n 16 6 3 14 7 7 2 2 1 1 1 1 1 1 1 1 1 1 1
% 64 24 12 36.84] 18.47 18.42 5.2 5.26 2.63 2)63 3 3.62.63 2.63| 2.63 20 20 20 20 20

L-Losartan, A- Amlodipine, AT- Atenolol, L+H- Losam+Hydrochlorthiazide, L+A- Losartan+Amlodipine;+AT- Amlodipine+Atenolol,
L+AT- Losartan+Atenolol, A+H- Amlodipine+Hydrochlthiiazide, Li+M- Lisinopril+Metoprolol, L+To- Losaen+Torsemide, L+M-
Losartan+Metoprolol, Li+A- Lisinopril+Amlodipine, ¥H- Telmisartan+ Hydrochlorthiazide, R+L- Ramiprildosartan, L+A+H- Losartan+
Amlodipine+ Hydrochlorthiazide, L+A+To- Losartan+Aodipine+Torsemide, L+A+F- Losartan+Amlodipine+Framide, T+A+H-
Telmisartan+Amlodipine+ Hydrochlorthiazide , Li+A+HR.isinopril+ Amlodipine+Hydrochlorthiazide

The present study demonstrates that 68 patiente diagnosed with essential hypertension without atier
comorbid disease out of which 25 patients wereqpitesd with monotherapy. The most preferred drug feaind to
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be losartan (64%) followed by amlodipine (24%) atdnolol (12%) respectively (Table Il). In 38 pat® dual
therapy was prescribed (i.e. combination of twessds of antihypertensive). The most prescribed gwtibn was
losartan+hydrochlorthiazide (36.84%) followed by ndmnation of losartan+amlodipine (18.42%) and
amlodipine+atenolol (18.42%) (Table IlI). In onlpEescriptions triple therapy was given. Switchingroto three or
more drug combinations is recommended in casesenthgal therapy is unsuccessful in reaching theetantpod
pressuref8]

Outcome of the study revealed that out of 227 pigtsans with or without associated comorbid disga&3 patients
i.e. (32.15%) were under monotherapy, 126 (55.5@%t)ents were under two drug combination therapkss,
(10.13%) patients received three drug regimen autyl(@.20%) patients were treated with combinatdfour anti-
hypertensives (Table Ill). It was observed that otberapy was more prescribed in females (36.55%jewh
combination therapy was popular among males (70)88%4ainst (63.44%) in females (Table Ill). As mdreapy
angiotensin receptor blockers (ARB) were the mashroonly (52.05%) prescribed antihypertensive foédwboy
calcium channel blockers (12.32%) apblocker (12.32%) with equal frequency. Also it weeen that among
ARB'’s losartan was the first choice of doctors atmhe contributed 97.43% whereas telmisartan dmtton was
found to be 2.56% only.

Tablelll. Drugtherapy in patientsof hypertension

NUMBER OF PATIENTS (n=227)

DRUG THERAPY MALE (n=134) | FEMALE (n=93) | TOTAL (n= 227)
Monotherapy 39 29.10% 34 36.55% 7 32.15p6
Two drug combination 77 57.46% 4! 52.68% 126 55.50%
Three drug combination 15 11.199 g 8.609 23 10.13%
Four drug combination 3 2.23% 2] 2.15% g 2.20%

n: number of patients

It was observed that nine different two-drug coralions were prescribed (table V), of which comlbima of B-
blocker with angiotensin converting enzyme inhibtdCEI) was most prescribed (26.62%) followed bR with
diuretic (14.93%), ARB with calcium channel block€@€ECB) 14.28% and ARB withB-blocker (12.33%)
respectively. Of allthe combinations most frequemttescribed combination were ramipril+metoprol82.68%)
(especially in patients of HTN alongwith CAD), lesm+amlodipine (83.36%), losartan+hydrochlorthdazi
(73.91%), amlodipine+atenolol (72.72%) followedlbgartan+metoprolol (63.15%).

TablelV. Antihypertensive drug combination therapy in descending order of their prescribing frequency among male and female

patients

COMBINATION THERAPY MALE FEMALE TOTAL

TWO DRUG COMBINATION n=134 n=93 n= 227
ACEIl+ BB 37 | 38.94% 4 6.77% 41] 26.62%
ARB+DIURETIC 6 6.31% 17| 28.81% 23 14.93%
ARB+CCB 10| 10.52%| 12| 20.33Y 22 14.28%
ARB+(3B 14 | 14.73% 5 8.47% 19 12.33%
CCB+pB 5 5.26% 6 10.16% 11 7.149
ACEI+CCB 2 2.10% 2 3.38% 4 2.599
ACEI+DIURETIC 1 1.05% 2 3.38% 3 1.94%
CCB+DIURETIC 1 1.05% 1 1.69% 2 1.299
ACEI+ARB 1 1.05% 0 0 1 0.64%
Total 77 49 126
THREE DRUG COMBINATIONS
ARB+CCB+DIURETIC 6 6.31% 3 5.08% 9 5.849
ACEI+ BB+DIURETIC 4 4.21% 1 1.69% 5 3.249
CCB+BB+DIURETIC 2 2.10% 2 3.38% 4 2.599
ARB+ B +DIURETIC 1 1.05% 1 1.69% 2 1.299
ACEI+CCB+DIURETIC 0 0 1 1.69% 1 0.64%
ACEI+CCB+3B 1 1.05% 0 0 1 0.64%
ACEI+ARB+DIURETIC 1 1.05% 0 0 1 0.64%
Total 15 8 23
FOUR DRUG COMBINATIONS
ATB+aB +pB+ DIURETIC 0 0 1 1.69% 1 0.64%)
ATB+CCB+uB+ DIURETIC 1 1.05% 0 0 1 0.64%)
ATB+CCB+fB + DIURETIC 1 1.05% 0 0 1 0.64%
ACEI+CCB+3B + DIURETIC 1 1.05% 1 1.69% 2 1.299
Total 3 2 5

Key- ACEI: Angiotensin Converting Enzyme InhibitdRB: Angiotensin Receptor Blocker, CCB: Calciunai@iel Blockerj3B: Beta BlockeryuB: Alpha Blocker

481



Samiksha Agarwal and Komal Sharma J. Chem. Pharm. Res., 2016, 8(2):479-483

Regarding patients who were on triple drug reginitewas observed that angiotensin receptor blockith &
calcium channel blocker and a diuretic was preedrito majority (39.13%) of patients and in thisegairy
losartan+amlodipine+hydrochlorthiazide was the ilegd55.55%) combination. Further it was obseryeat ACEIls
clubbed with a beta blocker and a diuretic was 138d@1.73%) most prescribed three drug regimerodad by
combination of CCB with beta blocker and diurefiaffle 1)

Four drug combinations were prescribed least (2)24d that too in associated co-morbid statesffectve blood
pressure management, likewise combination of lasagrazocin+metoprolol+frusemide in elderly patsentith
complaints of hypertension with benign prostratpdrplasia and chronic kidney disease.

DISCUSSI ON

Prescription based surveys helpsin improving pieisgy practice of the physicians and ultimatelye ttlinical
standards. Therefore to promote rational use ajsieucontinuous supervision and systematic augitegcriptions
is necessary. Antihypertensive drugs prescribingepa study comprising of 227 prescriptions revdatbat
29.95%patients were suffering from essential hygreibn, 39.20% patients HTN associated with CADQvbfch
42.1% were males of 50-59years. The outcome ofsthdy demonstrated that combination therapy (67)84%
outweighed monotherapy (32.15%). Monotherapy wasenused in females (36.55%) while combination thera
was preferred in males (70.89%). As per recomménaabf JNC V, VI and VII diuretics are considetecde first
line treatment for HTN, but in our study not evesilagle patient was prescribed with diuretic as atberapy. In
combination therapy, diuretics were prescribed ifixad dose combination with angiotensin recepttocker
(losartan). In dual therapy this was the most pileed combination in patients of essential hypesi@m The under
utilization of low cost diuretics in monotherapy pnesent study was found to be not in accordante JNC VII.
Preference to combination therapy is also evidericed Hansson et al Hypertension Optimal Treatm(et®T)
study in which 70% of patients were given combimattherapy, of which 90% patients achieved diastblood
pressure of <90 mm Hg]. Studies like Controlled Onset Verapamil Invedima of Cardiovascular Endpoints
(CONVINCE) and International Verapamil-TrandolagBtudy (INVEST) also confirmed combination therapype
more effective in management of HTN as comparedthémotherapjlO], [11].It may be attributed to multiple
pressor mechanisms contributing in raising bloasspure so multiple inhibitory mechanisms are likelype more
effective than a single one. Also, the individualiglin a combination therapy counteracts feedbaekhanisms
that act to limit the efficacy of the other antileyfensive drug. Likewise, combining an ARB, an AiGkibitor, or

a B blocker with a thiazide diuretic are examples ofital combinations. These drugs compensate reactiv
hyperreninemia induced by diuretics. Furthermorigh woadministration, doses are lower than thogeired when
the components are used as single agents. A orlgeddae formulation of the combination facilitatdesing and
improves compliandé?2].

Out of total 227 almost 160 hypertensive cases vieued to be associated with comorbidities like beizs
mellitus, coronary artery disease, chronic kidnésedse, dyslipidemia, hypothyroidism etc. The ptigsis are
required to select suitable antihypertensive treatnfollowing multiple recommendations and guidetirfor such
patients. The goal of treating such patients iewer blood pressure and relieve the comorbid diseln the study

it was observed that in patients of HTN with CADpthination of ACEI with beta blocker i.e. ramipimihetoprolol
was most prescribed (65.78%) in males of 40-59 gigep. Clinical data supporting these results nelgte to
modification of the remodeling process by beta kdwcand ACE-inhibitors seem to prevent progresdafe
ventricular dilatation thus the combination resittslowing of disease progression and preservaifarontractile
function [13].Also, cardioselective beta blockers like metopraot more preferred to minimize adverse effects
especiallypl mediated bronchoconstriction. Prescription patmalysis demonstrated losartan to be an integral
part in monotherapy as well as multiple therapiies lsartan+amlodipine, losartan+hydrochlorthiazaspecially

in patients of HTN with diabetes. Further it wasrid that losartan is the most utilized antihypesiem agent in the
present study. This may be attributed to benefitoshrtan in reducing renal outcomes in patientth wype 2
diabetes and proteinuria as demonstrated by RextucfiEndpoints in NIDDM with the Angiotensin Il Aagonist
Losartan (RENAAL) study14]. In another study losartan was judged to be b#tter atenolol in reducing primary
composite end point of cardiovascular mortalityplst and myocardial infarction by Losartan Inteti@m for
Endpoint Reduction in Hypertension (LIFE) conducted9193 patients aged 55-80 years suffering fregemtial
hypertension and left ventricular hypertrogli$].Preference of ARBs over ACEIs was further confidmeéue to
angioedema with the lattgt6].
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CONCLUSION

The present study concludes that in Jaipur (Raa3ti0.04% of hypertensive patients are found tadseciated
with comorbid disease like coronary artery diseabeonic kidney disease, diabetes mellitus, hypuaiidysm, etc.
Low cost first line drugs diuretics are underuglizwhich is not in accordance with JINC VII. The ma®scribed
and most utilized antihypertensive agent is Losaréa angiotensin receptor blocker. 67.84% patierdsived dual
therapy and triple therapy was prescribed to oely patients who were found to have complicated figpsion.
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