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PREVENT calculator: New slide

- Developed by the AHA in 2023, the Predicting Risk of Cardiovascular Disease EVENTs (PREVENT) equations estimate 10-year
and 30-year risk for total CVD, including ASCVD and HF. It is the first risk tool to combine CV, kidney, and metabolic health
measures to guide primary prevention-focused treatment decisions. suie (oIl TiSK JI Gseuns Ak allad (&S (e o3l estimation Lidast (Sas o3
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- Validated for adults ages
30-79 years without known
CVD (L\O' 74) o o\d J, L About the PREVENT Equations & Online Calculator

e ASCVD Heart Failure

The American Heart Association PREVENT™ Online Calculator

- Three optional predictors,
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: guidelines 20235 JLs &y)lo oLUll key changes J/ S
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falls or fractures Lgiasis yunas9 hypotension

preferring ¢ stage 2 .. combination therapy J/ 1o (Lo stronger emphasis Lgile Lo combination therapy J/ 2025 JL .51
symptoms 51 Lis Log sever hypertension J/ &¥la oS ale Jsia g patient J/ s adherence JI ways (Lo single pill combination
. we should treat with oral medication not IV 3 emergency La vizis Lo sl

JH categorization Jaxs (Lo BP level J/ il J9! key factors 4 olsaaixas guidelines JLs o ga g0 (ol algorithm J/ als Jsls (alad) o$
PREVENT (newer assessment tool) J/ s saizis mainly 2 Ul cardiovascular risk J/ ols £ 9,20 (2a2a stage 51 o patient
monitoring and follow up J/9 comorbidities suic patient J/ 1)/ I guiiiag

.patient risk and response to therapy J/ &+ Lai| 9 Jlo! BP measurement J/ ols saiss Ls treatment J/ dalgall o S

Stage 1 is treated based upon the risk

Stage 2 is treated immediately, and all patient require life style modification and regular reassessment
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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.

comorbidities § oo dl vas 339290 ol risk JIaa gao (jlas Laa| 9§ BP measurements J/ ols 1add treatment of hypertension JI ¢ saizas Lo
LAl aA g Gaana g
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daf gz (ol ola evidence from clinical trials J/ ols saizis aslf aie o 9o 90 oL disease state H wlill anti hypertensive agent M LLuis
Ui evidence based preferences Msua (jLiis § , that show reduction in the risks wlwlyull ole uaiss g theoretical (s recommendations
pharmacologicaly based preferences

adress the two [9ul/ ula () 9<3 43Y selection of anti hypertensive agent that treats both compelling indications and hypertension J/3
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may be added wulill agents J/ <lud uas one class is preferred early <1/ Lilvizas Lay) 9 Y Z gacus ualg 9u (s 43/ compelling indication JLs wadis Lo
later if BP remains uncontrolled
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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
studies or existing clinical guidelines. The order
of drug therapies serves as a general guidance that

Most common
compelling indication(s)
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Chronic Diabetes Chronic Peripheral Secondary
: _ Heart failure coronary A kidney ; stroke
patient response. Add-on pharrntac.zotherapy s mellitus? Sy artery disease o
recommendations are when additional
medications are needed to lower blood pressure v g ! ! g !
(BP) to achieve the goal. BP control should be Standard | SeeChapter36 (| oo voe || acei are. cos ACE ACEi Thiazide, . 55
: : pharmacotherapy |  chronic heart ¥ " b R or or i
managed concurrently with the compelling (irsting) A beta-blocker or thiazide i o (:)r| tiazde
indication.
D L : Sirer dvuoyto choase. I

a: If albuminuria is present in diabetes, treat like
chronic kidney disease and use an ACEi or ARB oo If angina use
titrated to the maximum tolerated dose afler standard b

: pharmacotherapy be‘gﬁg)ggg
b: GDMT beta-blockers include carvedilol, v o
metoprolol tartrate, metoprolol succinate, nadolol, I Qs e v
bisoprolol, propranolol, and timolol. Avoid 8P (onite) Thiazide or

mineralocorticoid

atenolol. Beta-blockers should not be used as first receptor
line without another indication (eg, recent MI with atagons)

LVEF <50% [0.5], angina, arrhythmias).

(ACE;1, angiotensin-converting enzyme inhibitor; ARB,
angiotensin Il 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.




improvement outcome Jaxa 7 190 $T ,S4s 7 Lasl 9 lowering for BP Jaxa 7 oLl (94 gt bl jSdi Jlass 75 (198

Al doaddiuul 7y Ul preferred anti hypertensive J/ saas 7 ol o2 comorbidities J/ «s/ core concept !
[9adl uds 19393 93 a3Y hypertension JI oS yo JS (o Y (3,1

4l step Jg/ s to treat the disease and to achieve BP targets Laa oLl two parallel goals zMadl o Lis Lial

To Ul preferred drug J/ (s Leg disease JI (w2 Lo matching Jaxas (aasa identification for patient condition Jaxs
okl ola J datas
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» Patients with Compelling Indications

Co DYl 5P Liogns ovr Lo 1>
v/ Heart Failure ppp¢ acigdip 0 vp a1 2o s lridine. dieded Hrens

| = Sl qelention TSymate > o
Antihypertensive agents are part of the mainstay of providing GDMT for patients with HF

(HFrEF, mildly reduced, or preserved).

—Todmend o€ HTU in peodient with Bt + Adosterone, akaconist
Combination therapy with an ARB/neprilysin inhibitor TACEi or ARB as an alternative), an

evidence-based beta-blocker (ie, bisoprolol, carvedilol, or metoprolol succinate), and a MRA are
antihypertensives that are part of the pillars of therapy for patients with HF, along with a SGLT-21.

- Duuretics, usually a loop, are used if needed for edema, and additional non-antihypertensive
agents are used as add-on therapy, depending on the type of HF being treated.

- Ensuring BP control 1s critical for preventing HF and slowing its progression in those with the

disease.

' wsking Hhe
- _’\ V\Z J'fuj " C_((\O&e,(\ Jrl) -lmpca\/‘f, "HA-L— S\A{‘UIVAJ Not On\\i :?M o\oﬂ)\/@{' (\3 8@




3 (55 4 reduced rejection fraction aausic g HF JI o5y 3ic core problem J/ 4Y failed heart gilaio sy Lad| 9 BP gilaio (s (o (398 Lia) HF ouie aa,l esy U
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Ul JWa o49 harmful compensation (9<s 7 ) LIl g worsening for HF ,uon £y progression J/ go puw padill 5825z LgoY patient ) wadi ¢y Js¥) © mechanisms

treatment goals J/ Lis (5537

1l.improvment for survival

Slow of diseas progression.2

Reduce hospitalization .3

Control of symptoms.4

Secondary goal : control of BP .5

: 42914 Laa disease modifying drugs (g viss HF+HTN aduic ol o5,l) wac core drug classes JI
RAAS blockage JI s | ¢l2idn 7 ) ol medications J/.1
evidence based B blocker s J/.2

mineralo corticosteroid receptor antagonist J/.3

. symptoms control J/ & (wola Diuretics J/.4

J!g sacubitril JI (s combination (s 5;lac g oI ARNI JI Lad o lllg 392290 Llls M preferred agent ! SACEILARBS J/ alodicul 83yb (= 42321 RAAS blockage J!
. afterload+ remodeling + mortality JI | 9lls ags| agas benefit JI (9sa9 (Sas 31 ACEIl JI (ols dlndsg valsartan

@ (m9lio B blocker JI Js ias " sympathetic toxicity + mortality J/ | gllss = ) U/ Bisoprolol,carvedilol,metoprolol succinate .Lsa I evidence based B blocker J/
-heart failure patients M 3433 (57 (ol 5 Lo Atenolol JI s " dladl sl

fibrosis + mortality J/ | sllss z, LI spiranolacton , eleprenon J/ s mineralo corticosteroid receptor antagonist JI

82 Jas DM suis Ls HF JI gl 50 ol (oia (I anti diabetic agents Laa 43l Jiyas agag heart failure hospitalization +improve the outcomes JI 1gliss ¢ 5 oLl SGLT2-i JI
agrale (gudias HF JI Gaa 50 (Sas (ool i 90¥ ) (s dif oy

Jazs diuretic JI 44/ W20 agog feorosamide ! g2 oL loop diuretic J/ dubazs yuanis symptoms control J zlias (lsg symptoms suiss GlS (aa ll 5] S geiine cladd axy

. edema or fluid overload 4xs () 5ss U agoudiicuis 1add § improvement for the symptoms not for the survival

H risk Lis yaas Lo (Lo acute HF JLs Jala paa bl LS 1)) Lo g low dose JI o Lgiilsiog ACELLARBS,ARNI auddiciis ol Jgl starting for the therapy Jasis dus cub
Jol pilsie auiys J S worsening for HF Jass (<as high dose o aalidily [Hf 43 titration up Jazay low dose Lilss B blocker JI Lo/ first dose orthostatic hypotension
African American (s |/ add on therapy Lis (o3 ¢ SGLT-2i (juu2s MRA (j3a2s B blocker JI daa a2a diuretic J/ auddiciis symptoms (o8 (ls 1519 ,ARNLACELARBS (ol
patients J/ J9s2 s2c improvement for the outcomes | glaxs 7, (Lis hydralazine isosorpite dinitrate J/ aglisass



v" Chronic Coronary Disease (CCD) (1H0) Updated slide

- 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.

- These are the most common forms of HTN-associated complications. Patients with CCD are at

high risk for a CV event. f Herei  an foprn We Vier  B- Reckes or
= Sue \awee O\\f\gelfo P\[fr’cﬂmt CceR) + &_T-\o\?,‘ﬁl ol alJa Shesure
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- RCTs support using an ACEi1, ARB, or GDMT beta blocker (ie, carvedilol, metoprolol tartrate,
metoprolol succinate, nadolol, bisoprolol, propranolol, and timolol) for patients with CCD.

- An ACEI1 (or ARB as an alternative) improves cardiac remodeling and function and reduces CV

events in patients with CCD.

Qecavse. % \owess Cacol:o\c QWA Jtmomis ar\cx Prewnt ischemia

- 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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ACEI

B blocker olasi (5950 41l COD das ()9S (s (4iid (o220 risk and symptoms driven ,.iss B blocker J/ S

In conclusion:

B blocker selectively for ischemic or recent MI or left ventricular dysfunction J/9 ACEI for disease modification J/ suaica 7
ongoing ischemic or o Ls «4¥ mortality J/ J35 ¢y Ls B blocker J/ (32 symptoms ssic Ls s stable CCD suis (a4 ,L1 (LS gt Loi
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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.

A long-acting nondihydropyridine CCB 1s an alternative to a GDMT beta-blocker (diltiazem and
verapamil) in CCD in patients who do not tolerate or when a beta-blocker 1s contraindicated when
used for angina. However, they should not be used in patients with CCD and significantly
diminished LV dysfunction.

The combined use of a nondihydropyridine CCB with a beta-blocker should be avoided in general

due to the increased risk of bradycardia. AV 8lock ' e ,
Vﬂunﬂormﬂ + Cauvtion 2> e (—6 — o L (_(P o

A dihydropyridine CCB (eg, amlodipine, felodipine) is recommended as add-on therapy in CCD

patients who have ongoing ischemic symptoms (angina or chest }%?Cip).)‘ b ot Mterlond > 5
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Updated slide

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
unstable) CCD.

A dihydropyridine CCB can be combined with a beta-blocker because there 1s no 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 be avoided in patients
with CCD.

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
antihypertensive drugs can be added to provide additional CV risk reduction.

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 nor an MRA provides anti-ischemic effects.
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v’ Diabetes

- CV disease 1s the primary cause of mortality in diabetes.
- 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. <G8 e \es albomin peea —s ck® (ACELARBL > (€ B o ook
— Wikhoud  Avyminorea. —s ACEV/ARRS /ccR /' —Thnide

- Traditionally, an ACEI or ARB was considered as a preferred antihypertensive agent for diabetics.
- The risk of kidney disease progression 1s low in absence of albuminuria.

- Based on the weight of all evidence, any first-line agent can be used for controlling HTN for
patients with diabetes in the absence of albuminuria.

- Regardless of what agent 1s initially chosen, most patient will require combination therapy, which
typically will include an ACEI or ARB with a CCB or thiazide.
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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).

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. R. reophorr v AP s medodon L8 ps S Stmpodbode O Sym@omes 2 oLP
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Patients may also have a delay in hypoglycemia recovery timeBleclk ¢ £/ 8-S\
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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.

Despite these potential problems, -blockers can be safely used for patients with diabetes.
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CKD pPoarssn
- The rate of kidney function deterioration 1s accelerated when both HTN and diabetes are present.

- 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.

- BP control can slow the decline in kidney function.
- An ACEI or ARB has been shown to slow progression of CKD 1n diabetes & those without diabetes.

- The potential to produce acute kidney failure 1s particularly problematic in patients with bilateral
renal artery stenosis or a solitary functioning kidney with stenosis (more common in patients with
diabetes or those who smoke). Starting with low dosages and evaluating serum creatinine soon after

starting the drug can minimize this risk. . : \ c
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v’ Peripheral Arterial Disease (PAD)

PAD 1s a noncoronary form of ASCVD.

Patients with PAD are at an increased risk of major adverse cardiovascular events (MACE) as stroke,
MI, HF, and CV death.

79 Jine. /_\/\
- An ACEi or ARB is recommended in patients with PAD to reduce the risk of MACE.

i+

|
Vascuwlar ovkcomes —° T

- B-Blockers can theoretically be problematic for patients with PAD due to possible decreased peripheral
blood flow secondary to unopposed stimulation of al-receptors that results in vasoconstriction.

- Available data indicate that B-blockers do not worsen claudication symptoms or cause functional
impairment.
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Updated slide
v Recurrent Stroke Prevention

Achieving goal BP values 1n patients who have experienced an ischemic stroke (not hemorrhagic

stroke) or TIAs 1s a primary modality to reduce risk of a second stroke or TIA. !
B\mﬁws Crcalee —A (_;'—- 18Chemia, A L @or fCCommenMdﬂS =ud

- A thiazide, ACEi, or ARB is recommended as initial therapy when monotherapy is started.
ot C omlgiiadion of AcE “'\Q:qu aL(_,

- When combination therapy is needed, a thiazide in combination with an ACEI1 is an evidence-
based antihypertensive regimen for patients with a history of stroke or TIA.

- 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 1s

when BP 1s above 140/90 mm Hg.
Ulolove. Sp2 4, NP
- Once antihypertensive therapy is initiated, these patients should be treated to a goal of <130/80

mm Hg.
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» Special Populations

Updated slide

Selection of drug therapy should follow the recommendations provided by evidence-based guidelines,
summarized in Figs. 33-2 and 33-3. .

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).

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 al-blockers should generally be avoided or used with caution in the elderly

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.
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v’ Patients at Risk for Orthostatic Hypotension

- 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 DBI\’4djcSr%epase > 10 mm Hg when changing from
Selade

supine to standing. L o S22 _ops DY, Py Bp e S
4 q’-_/-—’

- The risk of orthostatic hyR&ten51on 1§e‘}ncreased in older patients and those with long-standing
P“:a%édlabetes severe Vor epleﬁon and on concomitant venodilators (a-blockers, mixed a-/[3-

M blockers, nitrates, and phosphodiesterase inhibitors).

impPave

- For patients with these risk factors, antihypertensive agents should be started in low doses,
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Pado e especially a thiazide, ACEI or ARB. o ]
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v Pregnancy
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HTN during pregnancy, defined as a BP >14(Z{9l() mm Hg, is a major cause of maternal andJ
neonatal morbidity and mortality. pusd  vavme leplefon o Do, s e Defntie.  Hreodrent is delieay

ﬁ(t,&s .S"u. (e Sy il ~ ’ \Q'OHC/\ Oviex /%P Aé':,.}: roYs
It can be categorized as preeclampsia, eclampsia, chronic HTN , preeclampsia superimpos%% on
e
chronic HTN, and gestational HTN. Oclies fanchin tec6 <
Many agents can be used to treat chronic HTN in pregnancy (Table 3).
Unfortunately, there are few data re ardirhlf the most appropriate therapy in pregnancy.
Frax Choice_ voso diledion a safe
Labetalol, long-acting nifedipine, or mel:ihyldopa 1s recommended as first-line agents due to
favorable safety profile. Centally acting) &,  a2)onst
Other B-Blockers (other than atenolol) and CE]?S ag& also reasonable alternatives.
DY\ﬂ vg
An ACEI, ARB, and direct renin inhibitor are known teratogens and are absolutely
lahetolo

contrail\&dicated.
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Table 3: Treatment of Chronic Hypertension in Pregnancy Rp (orbm)  Jt Updated slide

Drug/Class

W2 G P Long-term follow-up data supports safety; considered a preferred agent
g}rw\of;{— Salp"':& Jd.:O‘c,\ y, {C$S Uge,cl o) orlouste OQ &oQA-'D\DT\

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

Labetalol Increasingly used over methyldopa because of fewer side effects; considered a first-line agent
Mosk  Commonly vied % Retter Joleroded  orom chopa + Qo) Safhn Orofile

Limited data available; used mainly in third trimester

CCB: 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

N S\(\D\JJ a,\/aiﬂ Sond owhvw:) G mmcao(aﬁt, clarte ) —s redlux hedendsn
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 ) ‘ . B

Nt ¥id- line, ks ySe <Gl | R mph Sl
2001 AN Contraindicated; major teratogenicity reported with exposure (fetal toxicity and death)
direct renin

inhibitor: Aea L Condind; (’a_JeGA/




Updated slide
v Pulmonary Disease

- 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)

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

v Metabolic Syndrome

- It has been defined as the presence of three of the following five criteria: abdominal obesity, elevated
triglycerides, low HDL cholesterol, elevated BP (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 1f overweight or obese,
exercise, dietary modifications).

- Any first-line antihypertensive can be used for patients with metabolic syndrome.



¢ (Sas suls Mo Y (<J avoid b blockers il osaa (ls (o) Asthma or COPD (saas (ls [/

=! 94 safer J/ oi¥l S a9l £ geus T oL block for beta @ Jas/ UL non selective b blockers J/
compelling saic (IS (5] 4] 9 B1 (ols 1980 Lo aga¥ agoadicw dulg selective beta blockers aaiicl
& il S ,beta blockers is essential J/ aludicl dladl sla o post MI,CCD J/ s indications
HTN L (s ) ¢ agoadil jads Lo (o9 ;monitoring for respiratory symptoms Jaxa g luls dose
choice of J/ < aalwis pulmonary diseases J/ 4/ 9,c/ ago (<1 +sever unstable asthma

H i gle¥l Ladla o2y doesn’t override the compelling indications (.3 medications
maintaining of compelling indications

cardiovascular risk s metabolic syndrome J/ , metabolic syndrome +HTN H ol &
risk of cardiovascular J/ w1 1Y 4/ J maintaining Jaxi agoeg single disease (1is cluster

JI agaog lifestyle is cornerstone J/ metabolic syndrome J/ dlaa g type @aDM 4 disease

A0 99Y1 (o aal (94 lifestyle JIg exercise +diet J/ weight loss

some Luicd/ (ns o aa ga Lias us acceptable agls first line J/ Laa first line JI Js ¢ da 9a¥/ g

Jl &8, ol (Sas thiazide J/ Yoo characteristics associated with the anti hypertensive agent
better Lic 4/ cisa evidence JI (<l acceleration for diabetes Jax g s 9t glucose

Jl (e sl cardiovascular benefit J/ Y S cardiovascular outcomes with chlorothalidone
monitoring for glucose Jaxsy we should not avoid the thiazide dlall slgs S metabolic risk



. . Updated slide
v’ Erectile Dysfunction

- 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 is not clear if 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.

- 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)
* withdraw the medication and attempt a rechallenge, or

* utilize a different medication from the same drug class 1f there 1s a compelling indication (eg,
utilize the cardioselective nitric-oxide mediated vasodilating beta-blocker nebivolol if a beta-
blocker 1s indicated).



erectile dysfunction Jaxis anti hypertensive agents Lic 3 drug related (s (a0 dUsall sl

Ja ¢y < arteriosclerosis J/g endothelial dysfunction JI <5/ main mechanism for erectile dysfunction J!
erectile Jaxs (<as HTN itself J/ ,vascular stiffness s (,9<39 blood flow JI Jas £, < nitric oxide J/ Lis
.worsening for erectile function Jasa (<as poor BP control JI (jLasg dysfunction

s Ja2i b blockers JI (sas9, vascular diseas not just a drug side effect g2 erectile dysfunction Jig
less erectile dysfunction <l s vasodilation Jaxs S nitric oxide J/ says nebivilolJ/ Y & equal Lds (1o
.newer ones may improve it J/ Lol ¢ 9w g5 9dl (9033 Old b blockers JI &

J9/ (<as anti hypertensive treatment J/ | goilss Lo a2 erectile dysfunction aduic s oLl patients JI ¢
Jasl Lo axy dlzayly 19udl 391 (Sas 91 ACEI H thiazide JI (w0 Yo drug class JI jasi 4ol Lgad ,S97 dla
alternative within the class saadiwa 4ol 91 confirm for the cause
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Table 4: Fixed-Dose Combination Products

) A

nAS \2\o cke \
rengths (mg/mg)

Combination Drugs (Brand Name) St Daily Frequency
L Care. §ek e Comatnakion 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 or?2

ARB with CCB
Amlodipine/olmesartan (Azor) 5/20, 10/20, 5/40, 10/40
Telmisartan/amlodipine (Twynsta) 40/5, 40/10, 80/5, 80/10
Valsartan/amlodipine (Exforge) 5/160, 10/160, 5/320, 10/320

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 1to3
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




synergistic Liglas J9aa CCB 9 RAAS blockers(ACELLARBS) Laa ol most important J/ Laa ollly core first line combinations JI
blockage for RAAS | slass z y ACELLARBS JI9 vasodilationlillass = y CCB JI ,BP reduction with fewer side effects

block for | glass ACEIL,LARBS /g volume J/ Jas 7, thiazide JI (94 ,Thiazide JIg RAAS Blocker J/ (» Ls combination Lic o8 4y
very effective pairing sLag RAAS activation



Table 4: Fixed-Dose Combination Products

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 |
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




J/ Lie ay’ys 45l metabolic side effect Lic o399 not first line anymore Laa (,3a B blocker +thiazide J/ (Las o8
compelling indications L (jls [}/ dsudicuws combination JI ula W ,combination J/ sla dauis glucose,lipid
for b blockers such as post MI



Table 4: Fixed-Dose Combination Products

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




Jazas Lo Lialg not commonly used Ladg renin inhibitors combination JI (Las o3
risk of hyperkalemia and renal J/ .1 7y <2¥ combination between ACEI,ARBS
benefit on cardiovascular risk reduction ()91 9 failure

gl resistance hypertension J/ &¥la (o8 Lgoadi Suladl & triple combination J/ Lie (o949
,sever stage & hypertension

JI Mas as Ls adherence J/ | gawuas 8 o galls 550 salia 44) combination J/ sLa (s aslall
faster achievement s () 9<s (jLasg ,multiple daily dosing a¢ll Captopril combination
for target BP specificly in stage 2 hypertension so one pill has two mechanism of
Jaxa Laa)¥ 9 ,better adherence (jLasy better control on HTN Lulss S actions
limitation for this combination Lic 93 (90 (a0, combination within the same class
Lie o8 40Y titration for the drug independently Jaxa judis Lo 4/ less flexibility )

& o paln L U stage @ HTN JLs Ligaads (Kas ol yisl combination J/ Jyaay « fixed ratio
drugs



Updated slide
Causes of Resistant Hypertension

» Resistant Hypertension

v" Resistant HTN is defined as failure to achieve goal BP using at least

three antithypertensive drugs, commonly including a long-acting
CCB, an ACE1 or ARB, and a diuretic administered at maximum or
maximally tolerated daily doses.

This includes patients who are adheringto full doses of an
appropriate three-drugregimen that includes a diuretic, but also
includes patients who are controlled but require the use of four or
more medications.

Treatment of patients with resistant hypertension should ultimately
follow the principle of drug therapy selection from the 2017
ACC/AHA guidelines.

However, there are treatment philosophies that are related to the
management of resistant hypertension: (a) assuring adequate diuretic
therapy, (b) appropriate use of combination therapies, and (¢) using
alternative antihypertensive agents when needed.

Improper BP Measurement
Secondary hypertension
Volume overload:
e Excess sodium intake
* Volume retention from kidney disease

¢ Inadequate diuretic therapy

Drug-induced or other causes: /< A\O
g

Stergids

* Inadequate doses ~ple ce phives

e Agentslistedin Table33-1 +
Sympothomertics

Associated conditions:
e Obesity

e Nonadherence

e Excess alcohol intake

e Obstructive sleep apnea




(»9 Three medications or more le (ocils (a0 ,L1 4 2o uncontrolled ksl <4/ g resistant HTN J/
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.drugs s/ g1 daa,i z Liaa s controlled BP
Jazs L Lial o2 pseudo resistant H rollout Jass il Jg/ Lias addition for the drug Jass Le a3
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hours aumbeluatoy BP 24 ¢ home BP monitoring Ja2s <4/ tool to detect resistance hypertension !
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? resistance HTN J/ cawdd (Sa0 (oLl SISl guds
1.volume overload —> most Commen
2. Excess sodium intake
3. CKD
4. Fluid retention
5.inadequate diuretic
volume J/ g2 daé ,<ds Loy ol J9l BP resistance J/ o¥la o Ladla S
optimization for the Jaxs Liss il J9/ step wise approach gsis ¢ ?treatment strategy J/ (osis aus
maximum tolerated J/ s a2sals 9 ACELLARBS/CCBY/ diuretic JI sals yaa )Ll oasa core triple therapy
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Ul MRA JI Gaan (e dua a2a due to inadequate diuretic therapy o2 jaais ol common failures
many patient have hidden ¥ dlall sla s most important add on therapy J/ Laa
< spiranolacton superior to alpha and beta blockers J/ </ trails JL 192299 hyperaldosteronism
resistance HTN J/ &Yl



still ()9 « doladiwl J contraindications Lic o8 (ls [/ Y] spiranolacton J/ g4 dakaas 7 ol 4th drug JI S
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52 S BP JI wlidl improper strategy oS (93 measurements issues J/ il J9l « lacd! pdaas (ranll (ole oLl J gandl
renal J| g primary aldosteronism J/ ) secondary causes Lic o399 incorrectly measured g2 (<! odls allas Laslo
Ll esag disease

resistant Lic <3/ we should confirm »)Y il J9/ approach of treatment for resistant HTIN JI (s oSan L [H1 S
priority J/ L () o<s clud uas optimization for diuretic therapy Jasis ;a2 check for adherence Jaxis (pass HTN
secondary causes J/ ols allais (Sao ) a2y g for the 4th drug which it’s spiranolacton



» Hypertensive Urgencies (2025 ACC/AHA update severe HTN) and
Emergencies (Hypertensive crises)

v Both hypertensive urgencies and emergencies are characterized by the presence of very elevated
(extreme) BP, typically greater than 180/120 mm Hg.

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:

emergencies are. ( \
v Examples of acute end-organ injury include encephalopathy, \\“QD PRESSU”[ /

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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HYPERTENSIVEY

s

DEFINITION
SBP>180 mmHg
OR
DBP >120 mmHg
PLUS END ORGAN DAMAGE

By: Ashley & Brooke Barlow @theABofPharmaC
in collaboration with @emdocsdotnet

ACUTE
MYOCARDIAL
INFARCTION

ISCHEMIC
STROKE

NITROGLYCERIN
v/
B-BLOCKER

NICARDIPINE
OR
LABETOLOL




+ e/ Lad BP=180/120 JI 44f Lalizs o8 (oL hypertension crises JI (s ziais ol oSl gi 4al diagram JI o] Lilaus g3 (o
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.control for BP lowering and avoid rapid drops J«=us intracranial pathology Lis 3 (s of

.teratogenic a¢+¥ ACELLARBS ! audiciis pregnancy J/ dla o8

improvement for renal perfusion | glaxs ags¥ nicardipine or fenlodepam J/ asaliciis Kidney injury JI dla (o3
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.pregnancy J/ o ageasdiwa hydralazine J/ s special drugs Lis (o9
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.ischemia JI ) too fast jucaa Ls controlled reduction in BP Lgad Jaxa da) z liaas clinical situations Lis (o489



v Hypertensive Urgency (Severe HTN)

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 is 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 after 1 to 3 days). 2?@ B ozemn Qoo -too +€Y
Acute administration of a short-acting oral antihypertensive (eg, captopril, clorridine, labetalol)

followed by careful observation for several hours to assure a gradual reduction in BP 1s an option

for hypertensive urgency. v

o-Tm9 =P maXimum s Lsp_:sf cfs«:u %\,,\)L 0-2 M9
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v Hypertensive Emergency

- 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 1s a reduction in MAP of up to 25% within minutes to hours.

- If the patient 1s 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
. . . . | Time in Hours
for patients with an acute ischemic * ‘

stroke where maintaining an @
elevated BP 1s needed for a longer

| MAP by 25% Titrate To Goal Maintain
. . Maintain DBP SBP 160 mmHg SBP <160 mmHg
period of time. >100 mmHg & DBP 100 mmHg & DBP <100 mmHg

Created By: Ashley & Brooke ' @theABofPharmaC in collaboration with W @emdocsdotnet
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.prevention for the ongoing organ damage (jLas Jaxs L Las) 9 of BP
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Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency

min min

O QYT HTOU T -2 mg/h (32 2-4 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
C levidpnen [ S b o metabolism, and severe aortic
=, S & gtenosis

IMBIBTOEIEIAS [ 25-5mg IV 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

min min

250-500
il el meg/kg/min IV
bolus, and then
50-100
mcg/kg/min IV
infusion; may
repeat bolus
after 5 minutes
or increase
infusion to 300
mcg/min
0.1-0.3
mcg/kg/min IV
infusion

Fenoldopam
mesylate

<5

10-20

30

Hypotension,

Aortic dissection;

nausea, asthma, perioperative; avoid in

first-degree
heart block,
heart failure

Tachycardia,
headache,
flushing

patients already on B-blocker,
bradycardic, or
decompensated heart failure

Most hypertensive
emergencies; caution with
glaucoma




Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency

“
min min

AR EVALTES 12-20 mg TV
hydrochloride
10-50 mg

intramuscular

14

2 Labetalol 20-80 mg IV
e etdbolus every 10
minutes; 0.5-2
mg/min IV
infusion

10-20  60-240

20-30  240-360

5-10

180-360

v

Adverse effects
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




Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency

min min

NI DU 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
* NIV OETIN 5-100 meg/min - 2-5 5-10 Headache, Coronary ischemia
IV infusion vomiting,
methemoglobin
emia, tolerance
with prolonged

usce




Table 5: Parenteral Antihypertensive Agents for Hypertensive Emergency

min min

d Sodium 0.25-10 Immedi 1-2 Nausea, Most hypertensive
RN 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 o o s e Caz
cyanide " T
intoxication A e um u\odion Jor

’\—‘«T\o 0-50\“ <
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1935-1949 Charles Sidney Burwell (cardiologist, Dean of Harvard Medical School 1944):

"Half of what we are going to teach you is .......
wrong,
and halfofitis.......
right.
Our problem is that we .......

don't know
which half is which."




PATIENT CARE PROCESS

Collect

Patient Care Process for the Management of Hypertension

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

da Luasa B Blaadl (o
patient J/ (Al gs Liag

JL centered care

Ly Ul treatment plan
Olais patient H Lglass
most safe J/ s Jaas
and effective treatment
strategy




Collect

e Patient characteristics (eg, age, race, sex, pregnant)

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

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) —> a§ an €% O\MQ\{, - k mo«\(\-odwx
¥ dhe  Patent s
USiney ACE! | AR

o Other diagnostic tests when indicated (eg, electrocardiogram [ECG])

S Assess
f’“‘“w-' -

! | AP e Presence of compelling indications (eg, chronic coronary disease, chronic kidney disease; see Fig. 33-3)

_,f A2 0, \J? 3 s\, e Hypertension-related complications (eg, albuminuria, retinopathy; see Box A)
_ ’ ”
e Ten-year atherosclerotic cardiovascular disease (ASCVD) risk when indicated —, \hfo“ﬁ\\ QQ{: V f /U T fool

e Current medlcatlons that may contribute to or worsen hypertension -

M ;Sr".,..s‘-/\M:ZJL A PT W Sbist vSu "L L=t v L
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A

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

e Appropriateness and effectiveness of the current antihypertensive regimen

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

¢ 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) —= r‘&/fg
e Self-monitoring of BP, HR, and weight—where and how to record results

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




)
3¢ .
\Je 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 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.




