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PREVENT calculator: [, |
UGS Y5

- Validated for adults ages
years without known
CVD ij\ﬁd’ um

Yyo-74
- Three optional predictors,
urine albumin-creatinine
ratio (UACR), hemoglobin
Alc (HbAlc), and social
deprivation index (SDI),
can personalize risk

estimates.
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measures to guide primary prevention-focused treatment decisions.
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- Developed by the AHA in2023, the Predicting Risk of Cardiovascular Disease EVENTs (PREVENT) equations estimate 10-year
and 30-year risk for total CVD, including AS,CVD,and It is the first risk tool to combine CV, kidney, and metabolic health
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The American Heart Association PREVENT™ Online Calculator

Sex”
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Total Cholesterol (mg/dL)"

About the PREVENT Equations @ online Calculator
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The following three predictors are optional for further personalization of risk assessment. When they are clinically indicated or
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FIGURE 33-2 Algorithm
for treatment of elevated
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BP and hypertension
based on BP category at

initial diagnosis.
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ACEi, ARB, CCB, or
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Source: Stuart T. Haines, Thomas D. Nolin, Vicki L. Ellingrod, Lisa M. Holle, Jennifer Cocohoba,
L. Michael Posey: DiPiro’s Pharmacotherapy: A Pathophysiologic Approach, 13" Edition

Coovright ® McGraw Hill. All riahts reserved.
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Patient's BP Thresholds

Blood Pressure Thresholds and Recommendations for
Treatment and Follow-Up
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Based on the PREVENT calculator. Modified with permission from Whelton et al.71 Copyright 2018 American College of Cardiology Foundation and American Heart Association, Inc




medica{ therapy = pharmaco{ogica( therapy
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» Patients with Compelling Indications: o - gwo
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Compelling indications represent specific comorbid conditions where evidence from clinical trials

(reduction in CV morbidity and/or mortality) supports using specific antihypertensive classes to treat
both the compelling indication and hypertension. M e L 2 €L o\
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FIGURE 33-3 The most common compelling
indications for individual drug classes.
Compelling indications for specific drugs are
evidenced-based recommendations from outcome

5 ¥ 1 (0 s

Calol 150 pav> s s B4

Most common
compelling indication(s)
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studies or existing clinical guidelines. The order » ot s iyl U=
of drug therapies serves as a general guidance that ; ) ) \ | \
o e o e yeds:
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recommendations are when additional 2) %o achive BF Lo
medications are needed to lower blood pressure y Y v v ! Y
(BP) to achieve the goal. BP control should be Standard | See Chapter36 || yoc aoe || acki ARG CCB ACEi ACEi iz ce Ao,
managed concurrently with the compelling P o | " alors || beta-blocker® || or thazide o o C
. . . e o a plus ACEi
indication. ho b 6, dawand|| J0UST i ¥ iimprae vssculad
a: If albuminuria is present in diabetes, treat like 2 s r\a{g(c; oy a:"
chronic kidney disease and use an ACEi or ARB ik Ifanginause | Abuminiuren Ao 1y mie 'c ,/“ 4
: : after standard it Qorie Lo = 3 2 foens
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. . pharmacotherapy or DHP CCB ¢ vice ) ,v\x =y 0}»‘ s
b: GDMT beta-blockers include carvedilol, e 27 i) o
. L -ha
metoprolol tartrate, metoprolol succinate, nadolol, v Chp
bisoprolol, propranolol, and timolol. Avoid Thiazide or ( ARB,+AE))
mineralocorticoid s g
gtenolf)l. Beta—blocke.rs §hogld not be used as ﬁr.st receptor V) Ovan P
line without another indication (eg, recent MI with entagonist S\p Do vislo
LVEF <50% [0.5], angina, arrthythmias). Gy A

(ACE;, angiotensin-converting enzyme inhibitor; ARB,
angiotensin II receptor blocker; DHP CCB,
dihydropyridine calcium channel blocker.)

Source: Stuart T. Haines, Thomas D. Nolin, Vicki L. Ellingrod, Lisa M. Holle, Jennifer Cocohoba,
L. Michael Posey: DiPiro’s Pharmacotherapy: A Pathophysiologic Approach, 13 Edition
Copyright © McGraw Hill. All rights reserved.
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- Antihypertensive agents are part of the mainstay of providing(GDMT)for patients with HF

(HErEE, mildly reduced, or preserved).
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- Combination therapy with an ARB/neprilysin inhibitor (ACEi or ARB as an alternative), an ™%
Yy . . . . S 9 90l 500 .
;gzﬁféwdence—based beta-blocker (ie, bisoprolol, carvedilol, or ietoprolol succinate), and a are,)
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- usually alloop, are used if needed for edema, and additional non-antihypertensive £ ""’““M‘_,
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- Ensuring BP control is critical for preventing HF and slowing its progression in those with the
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- Chronic stable angina and a history of ACS (eg, unstable angina, coronary revascularization

procedure, or acute MI) are forms of CCD or coronary artery disease/coronary heart disease.
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- These are the most common forms of HTN-associated complications. Patients with CCD are at
high risk for a CV event.
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- RCTs supportyusing an'/ACEi, ARB, or GDMT beta-blocker (ie,arvedilol,(metoprolol tartrate;
iU uloy woPt 3B EQ Pobldc psGule\50bx 38 (CD_ ytrevSde : .
metoprolol succinate, nadolol, bisoprolol, propranolofand timolol) for patients with CCD.
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<> An ACEi1 (or ARB as an alternative) improves cardiac remodeling and function and reduces CV
events in patients with CCD.
L 2e NS QI KLV S] morbathy Yo Bopluk, ! o égeo)t
- Beta-blocker therapy seems to be most effective in reducing the risk of CV events in patients with
recent MI, ischemic symptoms (eg, angina), or left ventricular dysfunction (eg, LVEF <50%).
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- |Beta-blocker| therapy has traditionally been a standard of care for treating patients with CCD and
HTN for decades because it can reduce BP and improve angina symptoms by decreasing
myocardial oxygen consumption and demand. They also decrease cardiac adrenergic stimulation

and, in clinical trials, reduce the risk of a subsequent MI and sudden cardiac death.
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- A long-actingihey-bchflﬁoéﬁifridine CCB is an alternative to a GDMT beta-blocker (diltiazem and

verapamil) in CCD in patients who do not tolerate or when a beta-blocker is contraindicated when |

used for angina. However, they should not be used in patients Wit} CCD and significantly \;3“‘ L’,ﬁjg’jf::’

diminished LV dysfunction. St ar, Blockr on Oy Jomene)
so—W ey U Lup o o e s sablobe

- The combined use of a nondihvdropvridine ' 11d belavoidedlin general

due to the increased risk of bradycardia. beowse Moy il e serire brualCd ad AV Hock
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- YA dihydropyridine CCB (eg, amlodipine, felodipine) 1s recommended astherapy i CCD

patients who have ongoing ischemic symptoms (angina or chest pain). ... 52y )
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- CCBs (especially nondihydropyridine CCBs) and beta-blockers provide[anti-ischemic effects] | %,/

they lower BP and reduce myocardial oxygen demand in patients with HTN and stable (and ~ P-%e<k+
unstable) CCD. AD - on b S Silign (b prms giesip s Lo L

Ve dild o, (M aibi_isdomce off) Vedue HR
- A dihydropyridine CCB can be combined with a beta-blocker because there 1s increased risk of

bradycardia. Cardiac stimulation may occur with short-acting immediate-release dihydropyridine
CCBs (eg, nifedipine) or beta-blockers with ISA, and these agents should belavoided|in patients
With CCD. K’ W\Om Caye ﬂ[}wﬂ, S'&:‘_‘}uﬂ. 429-‘029":.1.\(1‘ HR,OZ A{lﬂ\qss ) s_’—"VUI':*.j-,‘
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- In patients with CCD, angina, and ongoing uncontrolled high BP on an ACE1 or ARB, once
ischemic symptoms are controlled with beta-blocker and/or CCB therapy, the addition of other

: : : cge . . L 27 Wb ¢ U5 F
antihypertensive drugs can be added to provide additional CV risk reduction. Acel, 215 ccp Wb g “‘”J:
MRA> Vsl Lt Syophin A5 LS odi bparFensmeiys -y i LS5 ischatmin AT U\ S5L 5 (ond ) CER ) B-blochkes Gy o5 M , 507 0r b Lyp, 15demis Ve S))5 ARB, O
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- Thiazides or an MRA can be added to provide additional BP lowering and further reduce CV risk.

However, it should be noted that neither a thiazide(hopan MRA provides anti-ischemic effects.
sorguan g ps NS PHTE



v Diabetes
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CV disease is the primary cause of mortality 1n diabetes. tpalially dlaly daanls e Ciely
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HTN management is a very important risk reduction strategy.

All four first-line antihypertensive agents have been shown to reduce CV events in diabetics.

The evidence-based review performed for the 2017 ACC/AHA guideline found no difference in all-
cause mortality, CV mortality, HF, or stroke between ACEI-, ARB-, CCB-, and thiazide-based
regimens in patients with diabetes. Trs mos Wd ke bunehil cons fam Sy 8 b Cor o cls dsf

[ probedive] damuge I b id8300) [T 28k fRE, + ACE, 016 alhumiman,s \Tw 3 DA+ TG L~ &
Traditionally, an ACEI or ARB was considered as a preferred antihypertensive agent for diabetics.

: : : L. : . s Al o DM+ HT L
The risk of kidney disease progression 1s low in absence of albuminuria. ol g g A Gl 5ol

Based on the weight of all evidence, any first-line agent can be used for controlling HTN for

ey U Tl s S5\ 0 o) 685 UYL g dpuse ¢ ,4°|
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patients with diabetes in the absence of albuminuria. «* % -

Regardless of what agent is initially chosen, most patient will require combination therapy, which

typically will include an ACEI or ARB with a CCB or thiazide. ~ A% /#%: with Hd
ACEl /ARGs wilh CcB,
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A B-Blocker is useful add-on therapy for BP control for patients with diabetes and should also be

used to treat another compelling indication (eg, stable IHD).
Tugn maty e dod mt pu
A B-Blocker (especially a nonselective agent) can possibly mask the signs and symptoms of

hypoglycemia (eg, tremor, tachycardia, and palpitations but not sweating) in patients with tightly

controlled diabetes. Sywpabibic by @ - recephes Cholowre 654
ﬁr m,fl.r e

Patients may also have a delay in hypoglycemia recovery time. becwe epimephrne  glacoc produckon
X—ﬁ,bl»/&r el doad cCave Lﬂ"ﬂ"&”‘"‘

Unopposed a-receptor stimulation during the acute hypoglycemic recovery phase (due to

endogenous epinephrine release intended to reverse hypoglycemia) may result in acutely elevated
BP due to Vasoconstriction el p’u“h HKIL)‘;! %‘/ 8'9 Lhe UWCON"fr(jhh_ﬁ'll/é < 4 Klsdﬂ—u l_):)"_-’) ﬂ A U)J"d-é"u
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Despite these potential problems, B-blockers can be safely used for patients with diabetes.




v Chronic Kidney Disease

- The rate of kidney function deterioration is accelerated when both HTN and diabetes are present.
l‘h'dma l'mm.?. D o¥k s
- Once patients have an estimated GFR < 60 mL/min/1.73 m? or albuminuria, they have significant

CKD and risk of CV disease and progression to severe CKD increases.
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- BP control can slow the decline in kidney function. '™ t:pu g2 6) M2 5 o
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- The potential to produce acute kidney failure is particularly problematic in patients with bilateral
renal artery stenosis or a solitary functioning kidney with stenosis (imore common in patients with
diabetes or those who smoke). Starting with low dosages and evaluating Jserum creatinine soon after
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starting the drug can minimize this risk. £ U ety oy T8
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v Peripheral Arterial Disease (PAD)
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- PAD is a noncoronary form of ASCVD. oxt side the heart le Dbs ploy Juo pell
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- Patients with PAD are at an increased risk of major adverse cardiovascular events (MACE) as stroke,

MI, HF, and CV death.

- An ACEi or ARB is recommended in patients with PAD to reduce the risk of MACE.
r;fw\u‘i‘ail'w{ﬁv
- |B-Blockers|can theoretically be problematic for patients with PAD due to possible decreased peripheral
blood flow secondary to unopposed stimulation of a1-receptors that results in vasoconstriction.
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- Available data indicate that 3-blockers do not worse symptoms or cause functional

impairment. Muscle  puin usualy on calf
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Updated slide

v Recurrent Stroke Prevention
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Achieving goal BP values in patients who have experienced an‘ischemic stroke (not hemorrhagic

stroke) or TIAs is a prlmary modality to reduce risk of a second stroke or TTA.
T INN O Vg ey 1 e u-ul,\, umM-”"/'-rq wr.w-upﬁ|wg 151 ¢ 130/80 Vo 6 vinp wsSs d“ 1 \Y0/a0 mally »"f'“’"»é"u gy s
A thiazide, ACEi, or ARB is recommended as initial therapy when monotherapy is started.
el +Bianide e S Combinaion g"“-‘“:' Yor S
When combination therapy 1s needed, a thiazide in combination with an ACEI is an evidence-

based antihypertensive regimen for patients with a history of stroke or TIA.
A0 U/ L BP (el sl s 3L G ! S, ) shedke M0 Fpe

Antihypertensive drug therapy should only be implemented after patients have stabilized
following an acute cerebrovascular event, typically a few days after the event.

The threshold for starting antihypertensive drug therapy in patients with a history of stroke is
when BP 1s above 140/90 mm Hg.

Once antihypertensive therapy is initiated, these patients should be treated to a goal of <130/80
mm Hg.




» Special Populations

Updated slide

Selection of drug therapy should follow the recommendations provided by evidence-based guidelines,
o clh .J\'quvé br Lilegune
rish b fall

There are some patient populations where the approach to drug therapy may be slightly altered (other
agents have unique properties that benefit a coexisting condition but may not be based on evidence from
outcome studies in hypertension).

summarized in Figs. 33-2 and 33-3. .

Hypertension in Older People

Elderly patients are more sensitive to volume depletion & sympathetic inhibition than younger patients.

This may lead to orthostatic hypotension which can increase the risk of falls due to the associated
dizziness.

Centrally acting agents and a1-blockers should generally be avoided or used with caution in the elderly

05 clowi diw

First-line antihypertensives provide significant benefits and can safely be used in older patients,
especially those aged 80 years and older, but smaller-than-usual initial doses should be used for initial
therapy, and dosage titrations over a more extended period are usually needed to minimize the risk of

[ hypotension] LR oer i N 1 1AD € g n) U5 i nde VAV bt sis
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v Patients at Risk for Orthostatic Hypotension . g cj =<y, o e

Orthostatic hypotension is a significant drop in BP when standing and can be associated with
dizziness and/or fainting.

Defined as a SBP decrease > 20 mm Hg or DBP decrease > 10 mm Hg when changing from
supine to standing.

The risk of orthostatic hypotension is increased in older patients and those with long-standing
diabetes, severe volume depletion, and on concomitant venodilators (a-blockers, mixed o-/B-
blockers, nitrates, and phosphodiesterase inhibitors).

PEINY
For patients with these risk factors, antihypertensive agents should be started in|{low doses,

especially a thiazide, ACEI or ARB.
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v Pregnancy
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‘o favorable safety profile.

Updated slide
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HTN during pregnancy, defined as a BP>140/90 mm Hg, is a major cause of maternal and

neonatal morbidity and mortality. , . “ s
M Qhés 20 )u_}é];_-— TIPS PO & o S Ve \gkeo =9,0 v S RTY+ o )“WY‘ (Pu?}ptm..h-a}-fmm of” edema-)

It can be categorized as preeclampsia, eclampsia, chronic HTN superimposed on

: . vy tmposed on

chronic HTN, and/gestational HTN. }otﬂfu_i M Ore Llamporn + HTH
olyan Jum,:. K] ‘\".’\Q\}Jj.f- v . dowvv?‘n‘\

Many agents can be used to treat chronic HTN in pregnancy (Table 3). < precarpsn

+ seun (HY)

Unfortunately, there are few data regarding the most appropriate therapy in pregnancy.
LB Yoo ler

Labetalol, long-acting nifedipine, or{methyldopa is recommended as first-line agents due to
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An'ACEI ARB, and direct renin inhibitor are known teratogens and are absolutely
contraindicated. 7
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Table 3: Treatment of Chronic Hypertension in Pregnancy Updated slide

Drug/Class
W G PES [ong-term follow-up data supports safety; considered a preferred agent )y, conmen

p-Blocker: Generally safe, but intrauterine growth retardation reported (mostly with atenolol)

C W \scle

Labetalol: Increasingly used over methyldopa because of fewer side effects; considered a first-line agent

rms} Common
Limited data available; used mainly in third trimester
Limited data available; no increase in major teratogenicity with exposure (except immediate
release oral nifedipine should not be used); long-acting nifedipine considered a preferred
agent

Thiazide: Not preferred agents but probably safe in low doses if started prior to conception for essential
hypertension. May consider in patients with salt-sensitive hypertension & reduced GFR in
low doses

01D 9.9 4858 Contraindicated; major teratogenicity reported with exposure (fetal toxicity and death)
direct renin 2 B
inhibitor:
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v Pulmonary Disease il 95 bbbt o e o i Vi
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- Cardioselective B-blockers can safely be used in patients with asthma or COPD (to treat a compelling
indication eg, post-MI, coronary disease, or heart failure) SOt il ! % A > TSfepTle p2 ) s

- The influence of comorbid conditions should only be complementary to, and never in replacement of,
drug therapy choices recommended to treat a compelling indication.

15 vw a ""*‘é’* b-’ew/ JI’IS a CVd“;ﬁ‘,\
CMetabohc Syndrome Bocritopn ST 3 gz diiensy

It has been defined as the presence of three of the following five criteria: Sabdommal obesity, elevated

mgbmendeLLm&HDL&h&Leﬂm_dﬂale%BB (or receiving drug treatment for high BP), and elevated
@fasting blood glucose]

- Patients with metabolic syndrome are at increased risk of developing CV disease and/or type 2 diabetes.

- The cornerstone of treatment involves lifestyle modification (eg, weight loss if overweight or obese,
e

exercise, dietary modifications).

¥ ¥ Loe A Aoz m(s
- Any first-line antlhypertenswe can be used for patlents W1th metabolic syndrome.
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Updated slide

Most antihypertensive agents, particularly thiazides, beta-blockers, centrally acting alpha
agonists, and MRAs, have been associated with erectile dysfunction in men.

Hypertensive men frequently have ASCVD, which frequently results in erectile dysfunction.

It 1s not clear 1f erectile dysfunction associated with antihypertensive treatment is solely a result
of drug therapy or rather a symptom of underlying vascular disease (chronic arterial changes
resulting from elevated BP, and lack of control ) >These changes are even more pronounced in
hypertensive men with diabetes. Nebivols] : incras nibee oxide Hhen vesockladion

If a patient with high BP develops new-onset erectile dysfunction after the addition or titration of
an antihypertensive associated with erectile dysfunction, it may be reasonable to:

try a medication from a different drug class (eg, ACE1, ARB, or CCB instead of a thiazide)

i ) o £ reshle dagudho (50 i ) 1 2

utilize a different medication from the sa Iru
utilize the cardioselective nitric-oxide mediated
blocker is indicated).
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Table 4: Fixed-Dose Combination Products - ,sg-g:’j‘@-f;'f_"la“"#‘“ Pt 3 255 Vb p\ul_gw w11
Combination Drugs (Brand Name) Strengths (mg/mg) Daily Frequency
ACEI with CCB

Amlodipine/benazepril (Lotrel) 2.5/10, 5/10, 10/20 1
Enalapril/felodipine (Lexxel) 5/5 1
Trandolapril/verapamil (Tarka) 2/180, 1/240, 2/240, 4/240 1 or2
ARB with CCB
Amlodipine/olmesartan (Azor) 5/20, 10/20, 5/40, 10/40 1
Telmisartan/amlodipine (Twynsta) 40/5, 40/10, 80/5, 80/10 1
Valsartan/amlodipine (Exforge) 5/160, 10/160, 5/320, 10/320 1
ACEI with a thiazide
Benazepril/HCT (Lotensin HCT) 5/6.25,10/12.5, 20/12.5, 20/25 1
Captopril/HCT (Capozide) 25/15, 25/25, 50/15, 50/25 l1to3
Enalapril/HCT (Vaseretic) 5/12.5, 10/25 1
Fosinopril/HCT (Monopril HCT) 10/12.5, 20/25 1
Lisinopril/HCT (Prinizide, Zestoretic) 10/12.5, 20/12.5, 20/25 1
Moexipril/HCT (Uniretic) 7.5/12.5, 15/25 1 or2
Quinapril/HCT (Accuretic) 10/12.5, 20/12.5, 20/25 1

- pethe) 7 o ,,_,g"ung,,;, V52050 Go lis  95/90 T unS e 108, 5> 25/ S5 Combin I\ 523w ) ¢ s)dGw SRR GG ) f{/ Adwrane I 515 gv ) g
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Table 4: Fixed-Dose Combination Products ..., s tabes ot ¥ 5 % nsrie Lo/s gos pim wasbeis o

Combination Drugs (Brand Name) Strengths (mg/mg) Daily Frequency
ARB with a thiazide
Azilsartan/chlorthalidone (Edarbyclor) 40/12.5, 40/25 1
Candesartan/HCT (Atacand HCT) 16/12.5,32/12.5 1
Eprosartan/HCT (Teveten HCT) 600/12.5, 600/25 1
Irbesartan/HCT (Avalide) 75/12.5, 150/12.5, 300/12.5 1
Losartan/HCT (Hyzaar) 50/12.5, 100/25 1
Olmesartan/HCT (Benicar HCT) 20/12.5,40/12.5, 40/25 1
Telmisartan/HCT (Micardis HCT) 40/12.5, 80/12.5 1
Valsartan/HCT (Diovan HCT) 80/12.5, 160/12.5 1
B-Blocker with a thiazide

Atenolol/chlorthalidone (Tenoretic) 50/25, 100/25 1
Bisoprolol/HCT (Ziac) 2.5/6.25,5/6.25, 10/6.25 1
Metoprolol succinate/HCT (Dutoprol) 25/12.5,50/12.5, 100/12.5 1
Propranolol/HCT (Inderide) 40/25, 80/25 2
Propranolol LA/HCT (Inderide LA) 80/50, 120/50, 160/50 1
Metoprolol/HCT (Lopressor HCT) 50/25, 100/25 1 or2
Nadolol/bendroflumethiazide (Corzide) 40/5, 80/5 1
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Table 4: Fixed-Dose Combination Products
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Combination Drugs (Brand Name) Strengths (mg/mg) Daily Frequency
Direct renin inhibitor with thiazide
Aliskiren/HCT (Tekturna HCT) 150/12.5, 150/25, 300/12.5, 1
300/25
Direct renin inhibitor with CCB
Aliskiren/amlodipine (Tekamlo) 100/5, 150/10, 300/5, 300/10 1
ARB with CCB with a thiazide
Amlodipine/valsartan/HCT (Exforge HCT)  5/160/12.5, 5/160/25, 10/160 1
/12.5, 10/160/25, 10/320/25
Olmesartan/amlodipine /HCT (Tribenzor) 20/5/12.5, 40/5/12.5, 40/5/25, 1
40/10/12.5, 40/10/25
Direct renin inhibitor with CCB with a thiazide
Aliskiren/amlodipine/HCT(Amturnide) 150/5/12.5,300/5/12.5, 300/5/25, 1
300/10/12.5, 300/10/25
HCT: hydrochlorothiazide allse. J 1o Combucdion 21ot0 ¥ ACBLe R G ondndon S
Lo L @) Gl s (55 « 2 /10PN VO W iy e s Yomed foilire 5 Niypolisdomee 2>
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»Resistant HYPErtenSion unumkes # - e whn he gt e ertorsion N
v Resistant HTN is defined as failure to achieve goal BP using at least

’55\ }J\..’Q'L, t‘_)>
three antihypertensive drugs, commonly including a long-acting [Tmproper BP Measurement| =g <¢ ¥
. . . . . I
CCB, an ACE1 or ARB, and a diuretic administered at maximum or Secondary hypertension KadNed-
. . ] S .& )
maximally tolerated daily doses. A Emombry I L2 08 « Volume overload: |, " )_(;—f‘g,)

v" This includes patients who are adheringto full doses of an * Excesssodiumintake &

appropriate three-drugregimen that includes a diuretic, but also
includes patients who are controlled but require the use of four or
more medications. Drug-induced or other causes:

e Nonadherence

e Volume retention from kidney disease?—

* |nadequate diuretic therapy . —

v’ Treatment of patients with resistant hypertension should ultimately
follow the principle of drug therapy selection from the 2017

* Inadequate doses

. . Mok Volapded <P ips s Tlep WS o e Agents listed in Table 33-1
ACC/AHA %uldehnes. bop s ChD) 695 Vo P55 (3541 ) Sl 0 plimesabion 1655 <
" Guges Gty )T e . SPiTenslackme &= _laddon ) LRA ys < [Associated conditions:
v' However, there are treatment philosophies that are related to the

: . . L * Obesi
management of resistant hypertension: (a) assuring adequate diuretic =

therapy, (b) appropriate use of combination therapies, and (€) using
alternative antihypertensive agents when needed.

e Excess alcohol intake

e Obstructive sleep apnea
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>4 Hypertensive Urgencies (2025 ACC/AHA update severe HTN) and

L Severe T/ wlbo% acte M""ém« damp ‘
Emergencies (Hypertensive crises) S0 $9 M Y damage 1 sp st b 6 @

v" Both hypertensive urgencies and emergencies are characterized by the presence of very elevated

i Zo PGS APPSR VA I R =230 b (S
(extreme) BP, typically greater than 180/120 mm Hé it sesgs B g - o

v" The need for urgent or emergent antihypertensive therapy must be determined based on the
presence of acute or immediately progressing end-organ injury, not elevated BP alone.

v' Urgencies are not associated with acute or immediately progress | cprp\7£9r5=40 &=
emergencies are. (1 £ Mﬂé* Uryens

v Examples of acute end-organ injury include encephalopathy, \‘\Q D PRESSUR[

intracranial hemorrhage, acute left ventricular failure with

pulmonary edema, dissecting aortic aneurysm, unstable angina,

and eclampsia or severe hypertension during pregnancy.
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Hypertensive urgencies are ideally managed by adjusting maintenance therapy, by adding a new

antihypertensive, and/or by increasing the dose of a present medication.
This 1s the preferred approach to these patients as it provides a more gradual reduction in BP.

Very rapid reductions in BP to goal values should be discouraged due to potential risks (CVA,
MI, and acute kidney failure).

Hypertensive urgency requires BP reductions with oral antihypertensive agents to stage 1 over a
period of several hours to days.

All patients with hypertensive urgency should be reevaluated within and no later than 7 days
(preferably afterl to 3 days). pux 7/213

Acute administration of a short-acting oral antihypertensive (€g, captopril, clonidine, labetalol)
followed by careful observation for several hours to assure a gradual reduction in BP is an option
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- Hypertensive emergencies are those rare situations that require immediate BP reduction to limit

new or progressing end-organ damage.
- Hypertensive emergencies require parenteral therapy, at least initially.
- The goal is a reduction in MAP of up to 25% within minutes to hours.
- If the patient is then stable, DBP can be reduced to 100 to 110 mm Hg within the next 2 to 6 hours.
- Abrupt drops in BP may lead to end-organ ischemia or infarction.

- If patients tolerate this reduction well, additional gradual reductions toward goal BP values can be

attempted after 24 to 48 hours. Timeline of BP Goals for Hypertensive Crisis
- The exception to this guideline is
for patients with an acute 1schemic ooy * *

stroke where maintaining an @
clevated BP is needed for a longer

1 MAP by 25% Titrate To Goal Maintain
; ; Maintain DBP SBP 160 mmHg SBP <160 mmHg
period of time. [ @ e sz >100 mmHg & DBP 100 mmHg & DBP <100 mmHg
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Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency oo

min min

OIEYGHINEEN [-2 mg/h (32 24 5-15 Headache, Most hypertensive
mg/h maximum) nausea, emergencies except acute
tachycardia, heart failure; caution with
hypertriglycerid coronary ischemia;
emia contraindicated in soy or egg
allergy, defective lipid
metabolism, and severe aortic

stenosis
I EIETORIETES 1 .25-5 mg [V 15-30  360-720  Precipitous fall Acute left ventricular failure;
every 6 hours in pressure in  avoid in acute myocardial
high-renin infarction, eclampsia

states; variable
response




Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency

Dose Onset [Duration |Adverse effects|Special indications
|((min) (min)

250-500 1-2 10-20 Hypotension, Aortic dissection;
et I meg/kg/min IV nausea, asthma, perioperative; avoid in
bolus, and then first-degree patients already on -blocker,
50-100 heart block, bradycardic, or

mcg/kg/min IV heart failure decompensated heart failure
infusion; may

repeat bolus

after 5 minutes

or increase

infusion to 300

mcg/min

Fenoldopam [AEK <5 30 Tachycardia, = Most hypertensive
mesylate mcg/kg/min IV headache, emergencies; caution with
infusion flushing glaucoma




Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency

AL EIEVAL 12-20 mg [V 10-20  60-240
hydrochloride
10-50 mg 20-30 240-360

intramuscular

eyl abetalol 20-80 mg IV 5-10 180-360
N etitdbolus every 10

minutes; 0.5-2

mg/min [V

infusion

min min

Tachycardia,  Eclampsia
flushing,

headache

vomiting,

aggravation of

angina

Vomiting, scalp Most hypertensive
tingling, emergencies except acute
bronchoconstric heart failure or heart block
tion, dizziness,

nausea, heart

block,

orthostatic

hypotension
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Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency

min min

NTETGHOLEES 5-15 mg/h IV 5-10 15-30, may Tachycardia, = Most hypertensive

hydrochloride exceed 240 headache, emergencies except acute
flushing, local heart failure; caution with
phlebitis coronary ischemia
* NI VVIETE 5-100 mcg/min @ 5-10 Headache, Coronary ischemia
IV infusion fapid iy vomiting,
e windbes atr;" methemoglobin
b gcn, s st 2 - emia, tolerance D (.@)
WP o g TS with prolonged
QPN 2 ER use
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Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency =Y 30 2ok o slaengortl 007
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min min

wSodium 0.25-10 Immedi 1-2 Nausea, Most hypertensive
QRS S meg/kg/min IV - ate vomiting, emergencies; caution with

infusion muscle high intracranial pressure,
(requires special twitching, azotemia, or in chronic
delivery system) sweating, kidney disease

thiocyanate and

cyanide

Intoxication
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1935-1949 Charles Sidney Burwell (cardiologist, Dean of Harvard Medical School 1944):
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PATIENT CARE PROCESS

Patient Care Process’ for the Management of Hypertension

Patient- .
Centered

Slallally Wilae Ll Sal agll

Reproduced with permission from Joint Commission of Pharmacy Practitioners.
Pharmacists' Patient Care Process; 2014




D\»“)'(—’L‘D L~ | Collect

‘))“ LL - e Patient characteristics (eg, age, race, sex, pregnant)
Y=
Cage — .

Patient history (past medical, family, social—dietary habits, tobacco use)

, - o5de
ap g 15

Home blood pressure (BP) readings

Current medications and prior antihypertensive medication use

Objective data (see Box A)
o BP, heart rate (HR), height, weight, and body mass index (BMI)
o Labs (eg, serum electrolytes, SCr, BUN)
o Other diagnostic tests when indicated (eg, electrocardiogram [ECG])
/| Assess
* Presence of compelling indications (eg, chronic coronary disease, chronic kidney disease; see Fig. 33-3)
e Hypertension-related complications (eg, albuminuria, retinopathy; see Box A)
e Ten-year atherosclerotic cardiovascular disease (ASCVD) risk when indicated

e Current medications that may contribute to or worsen hypertension




e BP goal and whether the goal has been achieved (see Box A)

o Appropriateness and effectiveness of the current antihypertensive regimen

» For resistant hypertension if taking three or more antihypertensive medications (see Table 33-8)
L Plan’

o Tailored lifestyle modifications (eg, diet, exercise, weight management; see Table 33-4)

* Drug therapy regimen including specific antihypertensive(s), dose, route, frequency, and duration; specify the continuation and
discontinuation of existing therapies (see Tables 33-5, 33-6, 33-7, and 33-9)

* Monitoring parameters including efficacy (eg, BP, CV events, kidney function), safety (medication-specific adverse effects), and timeframe (see
Table 33-10)

* Patient education (eg, purpose of treatment, dietary and lifestyle modification, drug therapy)
o Self-monitoring of BP, HR, and weight—where and how to record results

o Referrals to other providers when appropriate (eg, physician, dietician)




£~ Implement’
e Provide patient education regarding all elements of the treatment plan
e Use motivational interviewing and coaching strategies to maximize adherence
e Schedule follow-up

_~Follow-up: Monitor and Evaluate

e Determine BP goal attainment e ol Lay i cuale Le 0,505

e Presence of adverse effects
e Occurrence of CV events and development/progression of kidney impairment
e Patient adherence to treatment plan using multiple sources of information

"Collaborate with patients, caregivers, and other healthcare professionals.
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12. Mrs. Nawal, 1s a 32-year-old woman with a history of type | diabetes mellitus and
hypertension. She takes lisinopril 10 mg/day and uses insulin. During her clinic visit, a
pregnancy test is performed to follow up on a positive home pregnancy test the patient
performed. The results confirm a pregnancy. Her BP today 1s 162/105 mm Hg, and HR 1s 80
beats/ minute. Which one of the following is the best therapy for her BP at this time? Justify
your answer for each choice.

a. Increase lisinopril to 20 mg/day and add hydrochlorothiazide.
Discontinue lisinopril and begin methyldopa.
¢. Discontinue lisinopril and add candesartan.
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