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Prevalence

» ~47% of US adults have hypertension
* Prevalence increases with age
* With aging, population SBP levels tend to rise steadily to the end of life,

whereas DBP levels rise until the fifth decade of life, plateau for a decade, and
decrease



Table 5. Prevalence of Hypertension® Among US Adults
Aged 18 to 80 Years, 2017 to 2020

Overall 49.5% {59.0 million) 43.9% (56.3 million)
Age groups, y

18-29 20.3% 8.0%
30-44 39.6% 23.7%
45-68 57.4% 52.5%
60-74 70.7% 71.4%
75-80 B83.7% B84.8%
Racial and ethnic

groups (age-adjusted)

NH White 47.0% 30.0%
NH Black 56.8% 56.7%
NH Asian 49.8% 39.1%
Hispanic 50.4% 36.3%
Other 50.7% 47.9%




Table 4. Categories of Blood Pressure in Adults*

BP Category

Normal <120 mm Hg and <80 mm Hg
Elevated 120 to 129 mm Hg and <80 mm Hg
Hypertension

Stage 1 130 to 138 mm Hg or 80 to 89 mm Hg
Stage 2 2140 mm Hg or 290 mm Hg

BP indicates blood pressure (based on an average of
=2 careful readings obtained on >2 occasions
Adults with SBP and DBP in 2 categories should be
designated to the higher BP category



Importance of Hypertension

» Leading modifiable nsk factor

« CAD, stroke, PAD, HF, CKD, dementia

* Major cause of global mortality

+ Strong graded relationship between BP and CVD risk

+ BP is associated with fatal and nonfatal cardiovascular events in a graded, log-
linear fashion, with an approximate doubling of risk for each 20-mm Hg
higher SBP and 10-mm Hg higher DBP level

» Among individuals without major risk factors, relative CVD event rates
increase, starting at SBP levels as low as 90 mm Hg

+ Absolute CVD rates are substantially higher at older compared with younger
ages

* Among middle-aged and older adults, the prevalence and risks associated with
higher SBP are greater than those associated with higher DBP
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Figure 1. Rates of Awareness, Treatment, and Control of Hypertension Among US Adults Aged 18 to 80 Years, 2017 to 2020".
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3.1.2. Patient Evaluation, Including Laboratory Tests
and Other Diagnostic Procedures

Recommendation for Laboratory Tests and Other Diagnostic
Procedures

1. For adults who are ding'u:sad. with hypertension,
'Iml:na:ren‘a:ur;\'I thstsﬂe. ddrnplata bkrnd ,ﬂﬂnl. ururn
C-EQ ar hemoglobin J‘-.1r [HoAte], 1hymﬂ--_'.h-'m lating
hormone, urinalysis, and urine albumin-ta-creatinine
ratio) and diagnostic procadures (12-lead BCE)
shauld be performed to aptimize managemant

Table 6. Routine Laboratory Testing for New Diagnosis of
Hypertension

Complete blood count

Serum sodium, potassiom, calciim

Serum crealinme with estimation of glomerular fllration rale (based on the
2021 CKD-EPI Creatinine Equation]

Lipid profile
Faating blood glucose or Hemaglobin Ale

Thyroid-stmulating hommona
Urinalysis
Urine albumin-to-creatinine ratio; urine proteinto-creatinine ratio

ECG




Table 8. Environmental, Behavioral, and Genetic Causes of
Hypertension

Higher sodium intake Genetic variants

Lower potassium intake Overweight/obesity

Lower calcium/magnesium Lower physical activity/fitness
intake

Lower diet quality (lower intake | Sleep disturbances (related to duration,
of fruits/vegetables, plant pro- quality, regularity, and/or disordered
teins, fiber) breathing)

Alcohol intake Psychosocial stressors

Air pollution




Table 11. Selected List of Frequently Used Medications and Other Substances That May Cause Elevated
Blood Pressure With Recommendations for Management*

Monprescription drugs/substance
Alcohol Options include abst nence or limit alcohel to <1 dhink daily for women and <2 drinks
daily for men**"
Caffaina™ Limit caffeine intake o <300 mg'd
Avoid more than 1 cup daily in patients with severe uncontrolled hypertension
Decongeslants (eq, phenylephring, Use for shortest duration possible and avoid in severe or uncontrolked hyperension
paeudoephedring)

Cansider altemative therapies (eg, nasal saling, intranasal corticostercids, antihista-
mines) as appropriate

Herbal supplements (eg, Ma Huang, ephedra, Avaid use
St John's wort [with MAD inhibitors, yohimbine])

Black licorice™ Avoid use

NSA|Ds; acetaminophen Avoid systemic NSAIDs when possible

Limit acetaminophen ta leas than 4 g/d™

Cansider alternative analgesics (eg, topecal NSAIDs], depending on indication and nsk

Recreational druge (eg, "bath salte” [MDPV], Discontinue or avoid use
eocaine, methamphetamne, et




Prescription drugs

Swdden withdrawal of central-acling
gympathelytic drugs such as clonidine and
tizanidine

Recommend avoiding oral cleniding lor reatment of hypertersion whenaever possible
and laperng upon disconnuation™; use cyclobanzaprine or other muscle ralaants
inatead of tizanidine™

Amphetamines’ (eg. amphatamine,
mathylphenidate dexmethylphendate, dexambat
amine, lisdexamfetaming, dextroamphataming)

Discontinue or decrease dose

Consider behavion therapies of nonstimulants (such &5 guaniacieé) for ADHD™

Antidepressants' (g, MADIE, SMRI TGAS)

Amerkar
Conzidar altemative agents (eg, S5R1sl depending an |nd|ua1j$i Pt

Moaid tyranine-containing faods with MADIs

Atypical antipsyehetics! (eg, nsperidone,
alanzagine}#=

Discontinue or limit use when poasible

Consider babavior therapy where apprapriate

Recommend Mestyle modification (Secticn 5.1 “Lilestyle and F'br&mmn‘ll Ap-
proaches”)

Consider alfemative agents associated with lower risk of weight gair, diabetes, and
7 i i

Immeennauppressanta’ l:ﬂg, oyclorpanne}

Oral confracoplves

Conaider convarting o tacrolimus, which may be arsccaiad with fawer effects on BP

Use law-dosa (eg, H0-30 mog ething estradiol] agents o & progestin-only om of
conlizceplion. of considar altermslive farms of birth centiol where appropriale (ag,
barrier, abstinence, nonhermonal IUD)

Awiict usa in women with uncontrolled hypertension®®

Systemic coricosternids’ (eg, dexamethasona,
fedrocont=one, methylprednsolome, prednsone,
prednisalana]

Avoid on limit use when possible
Consider aermative modes of administration (eg, inhaled, topical) when feasble

Angiogenssts inkibiter {eg, bavacizumab)
and tyrosine kinase inhibitors (eg, sunitink,
sorafenib)

Ayaid or limil use when pogsiala

Androgen deprivation therapy” such as GYF 17
inhibitors (eq, abraterone, ortaronel) or ando-
gen recaplor antagonist (eg, enzalutanmidel™

Awaid or imit use when posainle
Consider alternative chamatherapy




Screening for Features Suggesting Secondary Hypertension

Does the patient have any of the following conditions aszociated with secondary HTH?

= Drug-resistamtiinduced HTH * nproveked of excessve hypokalemin
= Abrupt onset of HTH * Ingomnia or daytime sleepingss
=Onset of HTN a1 <30y = Concomitant adrenal nodule
= Exacerbation of prevlously controlled HTH « Histary of carly-onsat sroke
H : J st — W0 — Screening nat indicated
= Disproporiianate TOD lor degres of HTH = Family history of prirmary aldoster onism

= Arcalerated/malignant HIN
= 0nget of diastolic HTH in oider adulis
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Rationale for Early Prevention

» Vascular damage begins at SBP =120
* Residual risk persists after BP control
* Individuals with a diagnosis of hypertension who have treated SBP/DBP

levels < 120/80 mm Hg have twice the risk for CVD of adults without
hypertension who have untreated SBP/DBP levels < 120/80 mm Hg

* Primordial prevention is critical



Common forms of target organ damage: left ventricular
hypertrophy, HF, subclinical and clinical atherosclerosis,
CKD (ie, reduced eGFR or albuminuria), and
cerebrovascular disease (eg, stroke, dementia, retinopathy).
An association between hypertension and target organ
damage, at least 1 form of hypertension-related target organ
damage 1s present in =50% of individuals with
hypertension.

Relationships between the severity of hypertension and the
number of organs affected by hypertension, as well as the
number of affected organs and increased CVD risk



5.1. Lifestyle and Psychosocial Approaches

Dietary sodium
d . be Recommendations for Lifestyle and Psychosocial Approaches
reduction ma}f Referanced studies that support the recommendations are

contraimndicated in summarized in the
patients with

severe,

: In adults who have overweight or obesity, weght
symptmr!atlc loss is recommended with a goal of at least 5% of
orthostatic body weighl reduction to arevent or freat elevated
hypﬂtens ion BF and hypertension.'™

Diet and Nutrients

2. In adults with or withoul hypertensgion, a heart-
healthy eating pattern, such as the DASH eating
plan, & recommended o prevent or treat elevated
BF and hypertension® '

3. In adufts with or without hypertension, reduction
of dietary scdium intake” is recommended to
<2300 masd moving toward an ideal lim: of
=190 mos/d o prevent or treat elevated BF and

hypertension,t'? 81

4. I aduits with or withoul hypertension, potas-
sium-based sall substilutes” can be uselul to
prevent or treat elavatad BF and hyperension,
particulardy for patients in whom salt intake is
related mostly to food preparation or flavoring
al home, except in the presence of CKD or use
ot drugs that reguce potascium axeration whara
momitoring of semum potassiom levels s indi-
cakerd, 'R

. Inaduls with elevated BP or hypertens:on, mod-
erate potassium supplamentation® deally from
digtary sourceas, & recomimanded o prevant or
traat elevated BP and hypertension, excapt in
the presance of CHED or usa of :‘Inlgs that reduoca
potassnem axcration whara monitoring of sanm
potassium kevels s indicated 25




aerobic and
resistance exercise
(=150 minutes of
mndemtﬂ physical

resistance exercise
=2 days per week)

. Adults with or without hypertension who currently

consume alcohol should be advised to pursue a
recammended goal of abstinence, or a1 least to
reduce alcohol intake to <1 drink/d for women and
<2 dninks/d for men to prevent or treat elevated
BP and hypertension! ®-=

In adults with ar without hypertension, increasing
physical activity, through a structured exercise
program that includés aerobic exercise and/or
resistance train érammended fo prevent or
reat elevated B d RpEtEhgion, 4419232

| In adults with or without hypertension, stress

reduction through transﬂend-ental meditation may
be, {l!’asuriﬂe to pfe'.'ant ul: treat elevated BP and
h;per‘tensuon_,,as an adjunc:g_ta lifestyle or medica-
tion ir~1ervenh‘hns'f—'““”“ '

ki In ad,dta ﬂ:h ar wl{huut hjﬁertens.an, ather
Hforms of stress management, such as breathing

control techniques or yoga, may be reasonable 1o
prevent or treat elevated BP and hypertension,
as an adjunct to lifestyle or medication interven-
tions. ™40




Table 12. Lifestyle and Stress Reduction Interventions to Lower Blood Pressure

Weight loss Body weight or BMI Aim for sustained 25% reduction inbady | —6to -8 —3to—5
weight ar =3 kg/m? reduction in BMI,
expect about 1 mm Hg reduction for every
1-kg reduction in body weight
Heart-healthy DASH eating pattern Consume a diet rich in fruits, vegetables, | —5 to —8 —3t0-7
diet whole grains, and low-fat dairy products,
with reduced content of saturated and
total fat
Reduced Dietary sodium intake; 24-h urinary so- Optimal goal is <2300 mg/d, but aim for ~6 to ~8 =1 to -4
intake of sodium | dium an ideal limil of <1500 mg/d
Use of salt Replace cooking/table salt (100% sodium | Reduce distary sodium intake as above —5to -7 &
substiluta chioride) with salt substilute (25%-30%
potassium chlonde, 65%-75% sodium
chloride, and 0%-108 flavoring agents);
24-h urinary sodium and potassium
Enhanced Dietary potassium intake; 24-h urinary Aim for 3500-5000 mg/d, ideally by —b —3to—6
intake of potassium consumption of a diet rich in potassium;
polassium or alternative use of moderate-dose phar-
macological potassium supplementation
(<80 mmol)




Reduced
alcohol intake

Alcohol consumption

Optima! goal is abstinence for all adults ~ —d 106
for best health autcomes; in patients who

consume alcohol, aim for >50% reduction

in daily intake to no more than 2 drinks/d in

men or 1 drink/d in women

Aerobic exercice

00-150 min/wk | =410 -8
B5%-75% heart rate reserve

foyesion

Dynamig resistance

80-150 minfwk | =240 =7
500-80% 1 rep maimum

| B awercises, 3 sels/exercise,
10 repetitions/set

=2 to-8

isometric resistance

" 42 min fhnc grl,  minest botween || 51010

| exercises, 30%-40% masimum voluntary |
contraction, 3 sessions/wk

4108

Meditation

Transcandental meditation

Training by a professional, followed by 2% 510 -7
20 min sessions/d while seated comfort-
ably with eyes closed

Breathing
cantral

Slowing respiration

Device-guided session to decrease =5
respiration to <10 breaths/min for 15 min/d




5.2.2. BP Treatment Threshold and the Use of
CVD Risk Estimation to Guide Drug Treatment of
Hypertension

Recommendations for BP Treatment Threshold and the Use of CVD
Risk Estimation to Guide Drug Treatment of Hypertension
Referenced studies that support the recommendations are

summarized in the

In-all aduits with hypertansson, milaton of
medications to lower BF is recommended when
avarage SBP is 2140 mm Hg to reduce the risk of
cardiovascular events and total mortal '

2 In &l adufts with hypertension, niliztion of
medications 1o lewer BP ks recommanded whan
average DBF Is 280 mm Hy to reduce the risk of
cardicvascular events and total mortal "=

(1)

In edults with hypertension ard clinical CVD,
intiation of medicaticns to lower BF is
recommended when average SBP s

2130 mm Hg to reduce tha nisk of cardiovascular
avants and total mortality®-

A, In aduls vath bypetension and clinical CV0,
inifiation of medications to lower BP is recommendad
when average DBP is 280 mm Hg to reducs the rigk
of cardivascular events and total mortality

Based on BP level alone, all adults with hypertension benefit from
antihypertensive therapy at a threshold of =140/90 mm Hg.

Adults with hypertension and clinical CVD (coronary heart disease, stroke, or
HF) are at increased risk for CVD events and benefit from antihypertensive
therapy at a lower BP threshold of =130/80 mm Hg to prevent recurrent events



Recommendations for BP Trealment Threshold and the Use of CVD

Risk Estimation to Guide Drug Treatment of Hypertension {Continued)

Ir adults with hypertension without clinical CvD but
with thabetes or CHD or at increasad short=tarm
CVD risk (ie, estimated 10-year CVD risk =7 5%
based on PREVENT), initistion of madications 1o
lower BF is recommended when average SBP is
=130 mm Hyg to reducs the nsk of CVD events and
fotal martalitys-'¢

In adults with hypertension without clinical CvD but
with diabetes or CKD or at increased 10-year CVD
risk [ie, =T5% hased on PREVENT"), initiztion of
medications to kower BP is recommended when
average DBP iz 280 mm Hg to reduce the risk of
CVD avents and total mortality™'"

In adults with hypertension without clinical CvD
and with estmated 10-vear CVD risk <7.5% based
on PREVENT, initiation of medications o lower
BP i recommended if average SBEP remains =130
mm Hg atter a 3- to B-month trial of litestyle
intervention to prevent target orgjan damage and
mitigate further nse in BE™'

In adults with hypertension without clinical VD
and with estimated 1C0-year CVD risk <7.5%
based on PREVENT, initiation of medications

1o lower BP is recommended if average DBF
=8B mm Hg afler a 3- to G-month rial of lifestyle
intervention 1o prevent target organ damage and
mitigate further rise in BR™™

Increased shor=-term or 10-year rigk s defined as a 10-yvear predicted risk
for CVD events of >7.5% based on PREVENT (Predicting Risk of cardiovascidar

disease EVEMNTs)L



BP Level-Only
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Use of Risk-Based Thresholds for Initiation of BP Treatment in Adults
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Figure 6. Use of Risk-Based Thresholds for Initiation of BP Treatment in Adults,




5.2.3. Initial Medication Selection for Treatment of
Primary Hypertension

Recommendation for Initial Medication Selection for Treatment of

Primary Hypertension
Referenced studies that support the recommendation are summarized

in the

For adults initiating antihypertensive drug therapy,
thiazide-type diuretics, long-acting dihydropyridine
CCB, and ACE| or ARB are recommended as first-
line therapy to prevent CVD.'?




5.2.4. Choice of Initial Monotherapy Versus Initial
Combination Drug Therapy

Recommendations for Choice of Initial Monotherapy Versus Initial
Combination Drug Therapy

Referenced studies that support the recommendations are

summarized in the

In aduts with stagk 2 hyperiension (SBP =
140 mm Hg and DBP 280 mm Hg), intliation of
antihypertensive drug therapy with 2 first-line
agents of different classes, ideally in a single-pill
combination (SPC), is recommended to improve
BRcontrol'and adherenca! ©

Inadults with stage 1 hypértension (SBP 130
139 mm Hg and DBP 80-89 mm Hg), initiation
of antibyperiensive drug therapy with a single first-
line antihypertensive drug is reasonable, with
dosage titration and sequential addition of other
agents as needed to achieve BP control,

. In adults with hypertension, simultaneous use of an

ACE|, ARB, and/or renin inhibitor in combination Is
not recommended due to the potential for harm.™*




Table 13. FDA-Approved Drugs for Treatment of Hypertension

Agenis recommended for initial therapy
Thnapiche-bype dursdics Cihlortrwlelens 12636 1 Chictnabelons hasa agar hall-bhe and 18 mome pelent
than rachlomothinsde on 8 mg-to-mg basis
Hydrochionmihasde 2650 1 s g
9 Mondor o byponatmma and bypokalsma Feraased
Indapamida 1.26-25 1 plstaa ure seid and Caleam lavely,
Monitor petionts with hislory of aoula gout urless pationt
15 401 i misekloaening Sheeapy.
ACE Hum.mpnl 10-40 1o d M mesf vime mn combimahes watl ARE o elivech smiie
Capioari 125150 Zord e
Thara is an nceased risk of fyperkaloma, especialy in
Enalapril e Tord patiands i GHID ar i Bose en K4 supplsments o 1+
Fesrezpril 10-40 1 spating dr g,
lmr-'d 16-40 1 Theran 15 & s oof &caie rmal ik an padiveda sl seesm
Ilataral reral artery stenosis,
Woezpnl 530 lord }
Do not use # patiord has histony of angicocoma with
Parmdapr 416 1 ACFL
Curapril 10-B lard Ay uBE 1 prognancy.
Rampr# 2520 lard
Tinrdokaoni 1-4 1
AriHs Aridnartan 4050 1 [ ot use m cambimation with AGE or dimct ranin
Cardessrar 831 1 phimren
Tharra i an scomasand ek ol ryperkalamia o CGHD o
Enrosartan 600-800 1arg I on K+ spphsmants or Ki-sparieg drugs
Ibotartan 168-300 J Thaora ig o rigk of acusn failur in patiers with sovor
Losartan Ba- 10 tars belataral curiad artery stcBSel (o0
Olrscsarisn 040 1 Do not uee A patiord has history of argicesena wih
ARBg. Patiants with a hislory of angioedema with an ACE
_.f.g-wf}: 20-80 1 inthibibor can recevs an ARE boaginning & wesks afte
Fy ALE mnitabor i dacontnied,
i Wn& - - f ‘w = i:! B =T ™
CCB-dihydropyicnes. | Arlodpioa | | 2510 || Assoateel with dos-ralated low sty edema
L 3 ] ; 1 y | which i fgre & "  En men
Yol | 2500 Al S A L s '5!',,:___,.. e
isedizina 510 2
Tcardipne GR 60-120 2
Nifodipine LA A0-80 1
Misoidipira 17-34 1




Alternative agents

Diwretics—potassiurm-
spanng

Amiloride

610

for2

Titasrniarans

50-100

far2

CCB-nondiydropyiidines | Diltiazem ER 120-360 1 Avoid routine use with bela blockers because of in-
: 3R 190-360 5 creased risk of bradycardia and heart blsck
- D ot s in patsnts with HFrEF,
Verapamil SR 190-380 1o 2
R AT rr—— T =| There are drug Bvieactons with dilliazem and verapami
Verapaml-delayad 100-300 1 {in the evenng) (CYPaA4 mgjor subatrats and moderate inhibite).
onzat ER
Duetca-ioop Bumetarsde 052 2 Thess are prefered diuretics n patenta with symptom-
Furosomido 20-80 2 mindid
Thay are preferred over thiaride-type divretics in patients
Torsexmicks 510 1 ki »

with moderale-to-sevars CKD (eq, GFR <30 mL/min).
Thae lenger-acting choice of lorsemide is prefered for
treatrment of hypodangion,

A loop diureic is an option for patients who develop
thiander typs diuretic associated hyponatramis.

As monaotherapy, these sgents are moumaily effectve
antihypertansive agants.

Combination therapy of a potassum-spanng diarahc with
a thiazida-type drurebic can be considered in pationts with
hypokalemia on thinndo-type duneic monatharapy.

Awoid use in patients with significant CKD (ag, GFR <45
il fikn).

Drurotics—adostorane
anlagonisis

Eplaranonoe

50-100

Tocd

Spirenolactons

25100

Thesa am profermed agents n primary aldostercnism and
remistant hyperienaon,

Spronalactons is assccmted with greater sk of gyneco-
mastia and impolance compared with eplarenone.
Demonstrated efficacy as fourth-agant add-on therapy for
resistant hyperiension,

HAwoid use with K+ supplements, other K+-sparmg
diuretics, or significant renal dysfunation (ag, GFR

<45 rrlimin).

Eplaronona often requires twice-daily dosing lor ad-
equate BP bwering.

Awoid usa in pregnancy.




Bata blockars— Afenalol 25-100 2 Beta blockers are nof ecommended as fret-lina agants
cardingefectiva F— 550 1 unless the patient has CHD or HE
Bisoprolal 2510 1 lh;l:‘::mpi::m mlmwﬂm“ i
Matoprolol tartrate 100-200 2 Bisoprolol and medoprolol sucainate arme prefermed in pa-
Matoprolol succinate | 50-200 i tients with HFTEF. ol
Aot sbrupt mn‘ =
Beta blockess—cambosaective | Mebivalal G40 1 MNebivolol inducas nitne onde-nduced vasodilaton.
g _ Aol sbrupt cossation.
Heta inekers— Nadalol 40120 1 Avod use i patients with rsactive airways dsease.
pancardoaslecie Proprancicl)R Tac-180 2 1 Amd‘nhrﬂﬁmn. iy -
Proprafill LA = | | 80-160 % 4 .
r—— e I R T TN | | I N T T Y e
sympathamimetic activity Panbutolol 1040 i Avoid sbrupt cessation, ’
PFindolo! 10-60 2
Cambinad ajpha and beta Carvadilal 12.5-50 2 Use of carvadilol is preferred in patents with HFEF.
HcTn Carvadilol phozphate 20-80 1 Ao sbrupt cessation.
Labetalal D031 200 2
Dergact renin inhibwtor Alshoran 150-300 1 Do not use in combration wath ACE! or ARB.
Aliskiran is very long acting
Thiare is an increased risk of hyperkalemia n GKD or in
these on K+ supplementa or K-+-apanng drugs.
Aliskiren may cause acute renal failure in patients with
savera bilaterel renal anary stenosis.
Ayord use B pregrancy.
Alpha-1 blockers Doxarosin 1-18 1 These are associated with onhostatic hypolension, es-
Prazosin 5.20 9or3 E:ﬁ%ﬂd-mm:ynmEmehw
Teraztsin 1-20 Tar2

Thasa may be conssdored a second-line agent in patients
with symptomatic bansgn prostatic hypartrophy.




Table 13, Continued

Central alpha-2-agonist and
other cantrally acting druge

Clonidine oral

0.1-0.8

Clonidine palch

0.1-0.5

Methyidopa

250-1000

Guanfacine

0.5-2

These are generally reserved as lastine choices because
of sgnificant CNS adverse effects, especially in older
adults

Avod abrupt discontmuation of clonidine, which may -
duce hypertensive csis.

Clonidine must be tapered to avoid rabound hyperten-
son.

Diract vasodilators

100-200

2ord

540

1-2

Themse are associatad with sodim and water retenton
and reflex tachycardia and should be used with a duratic
and beta blocker.

Hydralazine is associated with a drug-nduced lupus-like
gyndrome &t higher doses.

Minoxidil is associated with hirsutism and requires a loop
diuretic, Minoridil can induce pericardial effusion.

Dual endotheln receptor
antagonist

Aproctentan

125

Associated with mid-to-moderate flud retention usually
cccurting within the first 4-8 whs of therapy.
Indicated as add-on therapy for patients whose BP is not
adequataly controlled on other antibypertensive medica-
tions.

Avoid use in pregnancy.




5.2.5. Antihypertensive Medication Adherence
Strategies

Recommendations for Antihypertensive Medication Adherence
Strategies
Referenced studies that support the recommendations are

summarized in the

1. In adults with hypertension, antihypertensive
medication dosing onee dailyfather than multiple
times daily is beneficial to improve medication
adherence, =

2._In adults with hypertension, the use'ef a SPC o
reduce pill burden rather than taking separate pills
is effective to improve medication adherence.**

3. In adults with hypertension, use of medication
reminder aids and educational or self-management
interventions can be useful to improve medication
adherence,'™ "

. Up to 50% of patients do not adhere to their
antihypertensive medications after 1 year of treatment

. Factors that contribute to poor adherence, including social
determinants of health (SDOH), poor health literacy,
stress, anxiety, and depression



Table 15. Evidence-Based Strategies for Improving
Antihypertensive Medication Adherence

Dose consolidation

Single pill combination rather than separate pills

Education/coaching by pharmacists and other health professionals

Electronic/home blood pressure monitoring and feedback

Integration of patient preferences and values/shared decision-making into
management plan

Medication synchronization and reminder aids

Mindfulness-based stress reduction or counseling for high stress, anxiety,
and/or depression

Self-management interventions




+ Calcium channel blocker

ACEi or ARB Benazepril + HCTZ
+ Thiazide-type diuratic
ACEior ARB Benazepril + amlodipine

ARE + Beta blocker

Valsartan + nebivolol

+ thiazide-type diuretics

Beta blocker Atenolol + chlarthalidone
+ Thiazide-type diuretics

Potassium-sparing diuretic Amiloride + HCTZ

* thiazide-type diuretics Triamterene + HCTZ

MRA Spironolactone + HCTZ

+ thiazide-type diuretics

ARB Olmesartan + amlodipina +
+ CCB HCTZ




5.2.7. BP Goal for Patients With Hypertension

Recommendations for BP Goal for Patients With Hypertension
Referenced studies that support recommendations are summarized in

the

1. In adults with confirmed hyperiension who are at
increased risk” for CVD, an SBP goal of at least
<130 mm Hg, with encouragement to achieve
SBP <120 mm Hag, is recommended to reduce the

Motitsii nisk of cardiovascular events and total mortality.' - Achievemen
¢ adverse 2. In adults with confirmed hypertension who are not t of target
at increased risk® for CVD, an SBP goal of <130 BP should
effects of mm Hg, with encouragement to achieve SBP be based on
intensive <120 mm Hg, may be reasonable to reduce risk
antihypert of further elevation of BR® an average
ensive 3. In adults with confirmed hypertension who are at GfE;'_)
therapy increased risk” for CVD, a DBP target of <80 mm readllnlgs at
Hg is recommended to reduce the risk of =2 visits

cardiovascular events and total mortality.®

4. In adults with confirmed hyperiension who are not
at increased risk® for CVD, a DBP target of <80
mm Hg may be reasonable to reduce the risk of
cardiovascular events.®

*Increased risk is defined as a 10-year predicted nsk for CVD events of =75%
using PREVENT.



Assessment of electrolytes is important in evaluating causes of
hypertension and in monitoring adverse effects with treatment.

A basic metabolic panel should be checked 2 to 4 weeks after initiation or
dose titration of specific antihypertensive medication classes, including
diuretics, ACE1, ARB, and MRA.

Treatment of hyperkalemia, other than emergency treatment for life-
threatening hyperkalemia, can also be managed with iitiation of
potassium-lowering binders (including patiromer and sodium zirconium
cyclosilicate), noting the importance of taking them (primarily patiromer)
mid-day apart from other medications to avoid interfering with
absorption



Estimated GFR using serum creatinine should be measured 2 to 4
weeks after initiation or dose titration of antihypertensive medications.
RAASI (including ACE1, ARB, and MRA) may lead to an expected
reduction, or dip, in eGFR of up to 30% via vasodilation of efferent
arterioles.

This expected short-term dip in eGFR 1s associated with preservation
of kidney function in the long-term and should not lead to
discontinuation of the RAASI unless the decline in eGFR is
persistently =30%.

The presence of new kidney dysfunction/injury may also be observed
with the addition or dose increase of diuretics (rule out hypovolenia
and other possible causes of kidney dysfunction): initially hold or
reduce the diuretic dose and then advance more slowly.



Table 16. Pharmacokinetic Drug-Drug Interactions With Antihypertensive Medications

Absomplion
ﬂm&hqm diuratics {:-I'l.rinm}mm Decrrased abheorprion Ii_u.rllnq o reduced BP Irmsrearingg
Amiodping, furcsamida, matoprolsl, | Polsssium bndar (patiromarn) Docressed abaorption of anthypeneneves eading 1o reduced BP-owenng

carveido|, nsoprokl. netwvolol,
tedmisartan

elleciz To rn|liunl.u Vs, adimirester he ml"y‘pﬂ!‘mu}mud laasl 3 h belore o
after tsking the potassaum bindar

Furosemide Potasaium binder |2odum orocomum Increased sbaomption of furosemide due to noreased gastne pH lsading to n-
oyoionilicato) omaoned clnical offects (og, dureso or sk of hypokolemia); offoct diminichod
wath meparatnn of administraton by 2 b
Mathyldopa lron salts Dooroasod abeorption of mathyldopa leading to reducod BP iowonng
Metabolism

Beoprolol, carvedilol, metoprolo

CYP2DE nhitrtors (eg, amiodarone,
cimetidine, diphenhydraming, fuosoting,
paroeating, terhinsfina}

b i BB conc ton l=ading o enhanced chimcal elfects (eg, hyoo-
tonsion and bradyoardia)

Ditiazem, vorapanmid CYPAAA inhabiors {og, clanthrommyoin, Incroased nondihpdropyndine concantration leading to onhanood clnical of-
uyﬁrnmrcn Fraconarcla, ketoconamoia focts ing. hypotenson and bmdyl:m'di.l]
Detiazam, vorapamil CYPaA4 inducers (eg. carbamazaping, Deoreased nondihydropyndine CCH concentraton lsading to reduced cline

phanoharhital, phanyion, St lobn's
Wort, ri'fampl't:l

r=l afiects [ag, minimization of blond prassurs and palse owerning)

CYPRAS hibation wvia arrbocdipese,
verapamil, or diftiaresm or other
CYPAAS imhibitora

Tavrohimiss, uyr.hmim

Incraased calcinswin mbibslor concanteation leading o inceased nek for sade
effects (=g, renal mpairmeant)

Dabsgatran. mevarcsaban

Incrmasad concentrmton lmading to ncmased risk for bieeding

Afoervastating samvas] atn

Increased stalmn concentration leading o increased rak for side eftects (sg,
rryopaihy)

Colchicnes Increased colchine concentration keading hﬂ' o resk for ad el
fects (eg, neuromuscular toxicity) i
Epderenomne Increasad nsk of hypolension and hypesk ——

Unang & loweor doso of eploronono whon combined with diiaremn could be
_considerod a productve mtoraction, an the mhibshon of oploronono’'s motabeo-

Ihmnlgh!mwk#imwﬂmmmhnnhmm.rmhﬂﬁmﬂdm
| et whie renlseny wificscy ;

Ellmination

Lathinarn L 4 _T 'ﬁ'hﬁ-lypn ﬁ.lmim_l_m:blm' ! EFhﬂunm:l Ithiurm clearance leading to incraasaed !d:h'sun- tomicity nak

P-glycoprotein (P-gp)

Vieraparmil wa P-gp mhebason Dabegatran Reduced P-gp oftflux ot dabigatran loadng fo noroosed dabigatran loveia,
which results in a highor nok of bloading

Verapamil and carvedilol wa P-gp Diigooom Reduced P-gp efflux ot digown leading to increased digoen levals, resuting n

inhibtion

nhly'mr rnlnfmgum?mnlty




Table 17. Pharmacodynamic Drug-Drug Interactions With Antihypertensive Medications

Cautionary interactions
Any antihypertensive madication NSAID= Reduced BP lowenng via sodium retention
Sympathomimetic (eg, pseudoephadrine, dextroam- | Reduced BP lowening
phetamine)
Venlafaxina Reduced BF lowenng
Naondihydropyndine CCB Beta blockers Bradycardia or atnoventricular block
ACE: ARBs AK|, hyperkalemia
Potasswum-sparing diuretics Hyperkalemia
(Spironolactone, eplerenone, tiamierene, amiloride)
Sulfamethoxazole/timethapnm Hyperkalama
Potassium supplements Hyparkalemia
NSAIDs (eg, ibuprofen, naprosen) AKI
Clonsding, methyldopa, guantacine | CNS depressants (eg, zolpedem, alprazolam) Sedation
Clomding Noncardsoselective BB (eg, nadolol or propranololl | Unopposed alpha agonism upon BB withdrawal leading to
hypertensive crsis
Advantageous interactions
Dihydrogynidine CCB RAS inhibitor Reduced risk of dhydropyndine CCB-induced lower leg swelling
RAS mhibitors Diuretics Balanced effects on serum potassam levals with diminshed pos:
sibilty for hypokalemia (with diuretic) or hyperkalemia (with RAAS]
RAS inhibitors Potassim binder Lowars nsk of hyperkalamia from the RAS inhibitor
Diurstic Petassum supplement Lowers nsk of hypokalemia from the diuretc




5.3.1..Diabetes

Recommendations for Diabetes

Referenced studies that support the recommeandations are

summarized in the

. In adults with T2D and hypertension, antihyperten-

sive drug treatment should be initiated at an SBP
of 2130 mm Hg with a treatment goal of <130 mm
Hag, with encouragement to achieve an SBP <120
mm Hg to reduce CVD morbidity and mortality, =

. In adults with T2D and hypertension, aniihyperien-

sive drug treatment should be initiated at a DBP of
280 mm Hg with a treatment goal of <80 mm Hg
to reduce CVD morbidity and morality.”

. In aduits with T2D and hypertension, all first-line

classes of antihypertensive agents (e, thiazde-
type diuretics, long-acting CCB, ACEj, and ARE)
are useful and effective for BP lowering.”™ ™

. In adults with diabetes and hypertension, ACEi or

ARB are recommended in the presence of CKD as
identified by eGFR <60 mL/min/1.73 m® or albu-
minuria =30 mg/g and should be considered when
mild albuminuria (<30 mg/g) is present to delay
progression of diabetes-related kidney disease.'™ ™




5.3.2. Obesity and Metabolic Syndrome

Recommendations for Obesity and Metabolic Syndrome
Referenced studies that support the recommendations are

summarized in the

. In adults with hypertension who also have over-
weight or abesity with a BMI 227 kg/m?, incretin
mimetics (eg, GLP-1 receptor agonists) when
used for weight management may be effective as
an adjunct to lower BR.'*

2. In adults with hypertension who have obesity with
a BMI 235.0 kg/m?, bariatric surgery (when
considered for weight loss) in combination with
behavioral interventions and antihypertensive
therapies may be effective at lowering BP**




5.3.4. Prevention of HF in Adults With Hypertension

Recommendations for the Prevention of HF in Adults With
Hypertension

References that support the recommendations are summarized in the

1. In adults with hypertension, treating SBP to
<130 mm Hg is recommended to lower the risk
of developing HE'

2. In adults with hypertension, treating DBP to <80
mm Hg is recommended to lower the risk of
developing HF'™®




Table 18. GDMT for Patients With Hypertension and HFrEF

BB In patients with HFTEF, even if asymplomatic, use 1 of the 3 BBs proven to reduce mortalty and hospitalzations (bisoprolal,
carvediol, meloprolol succinate).
MRA In patients with symptomatic HFrEF. spiranolactone or eplerencne is recommended to reduce morbidity and mortaly 1 eGFR is

230 mLimin/1.78 m* and potassium is <5.0 mEgiL.
RAASi with ACEi or ARB | In patients with HFrEF ana NYHA functional class Il to ll symptoms, ARN is recommencad fo reduce morbidity and martaily.

teARM Whn e use of ARNi i ot sasle, ACE or AR i recommendedf educe moridty and iy,

SGLT SGLT2i are recommended in patients with symptomatic HFEF to reduce hospitalization and cardiovascular morality imespective
of the presence of type 2 diabetes,

Additional GDMT to be added as indicated

Hydralazne and isoscrbede | For patients seffdentified as Black with NYHA functional class lll to I HFrEF who are recening optimal medical therapy, the com

dindrate bination of hydralazne and isosorbide dinitrate is recommended to improve symptoms and reduce morbidity and morality.

In patients with cument or previous symptomatic HFEF who cannot be gwven first-ine agents, such as ARNi, ACE.. or ARB,
bacause of drug intolerance or renal insufiiciency, & combination of hydralazine and isosorbide dinrate might be considered to
reduce motbidity and modalty.

HFpEF: similar, except for BB are not recommended
lower incident of AF with ACEi1 or ARB and MRA



5.3.8. Hypertension Treatment in Patients With CKD

Recommendations for Hypertension Treatment in Patients With CKD
References that support recommendations are summarized in the

. For adults with hypertension and CKD as
identified by eGFR <60 mL/min/1.73 m? or albu-
minuria 230 mg albumin/g creatinine, treatment

should target an SBP goal of <130 mm Hg to
decrease all-cause mortality."=

2. For adults with hypertension and CKD as
identified by eGFR <60 mL/min/1.73 m” with
albuminuria of 230 mg/g, RAASI (either with ACEi
or ARB but not both) is recommended to decrease
CVD and delay progression of kidney disease.*”

may be considered for those with lower level
albuminuria (< 30 mg/g)



Cerebrovascular
Disease

Stroke 1s a major
cause of death,
disability, and
dementia

h.3.8.1. Acute Infracerabral Hemﬂrmage

Recommendations for Acute Intracerebral Hemorrhage

. For adult patients with acute spontanecus intra-
caretiral hemarrhage (ICH) wha present with SBP
between 160 and 220 mm Hg. it can be beneficial
to immediately lower SBF to 130 to <140 mm Hg
for at l2ast T days after ICH to improve functional

outcomes but stop antihypertensive medications if
SBP <130 mm Hg.'-*

2. In adults wath acute spontanenus ICH requir-
ing acute BP fowering, careful itration to ensure
smooth, nonlabile, and sustaned contral of BR
aveidinn peaks and large variabdlity in SBBE can be
beneficial for improving functional outcomes.”

3. For adult patients with acute spontaneous ICH who
present with SBP >2220 mm Hg, 5BF should not be
lowered betow 130 mm Hg to reduce adverse events™

Spontaneous, nontraumatic ICH is a significant
global cause of morbidity and mortality.
Elevated BP is highly prevalent in the setting of
acute ICH and 1s linked to greater hematoma
expansion, neurological worsening, and death
and dependency after ICH



5.3.9,2. Acute Ischemic Stroke

Recommendations for Acute |schemic Stroke
References that support recommendations are summarized in the

Evidence Table.

. I patients with acute ischemic stroke, hyoolensicn
ard hypovolermia should be corrected o mainiain
systemic perdusion levels necessary to suppart
organ function. **

2, Fabients who have elevated BF and are otherwse
eligible for treatment with IV thrombalyties shauld

have their BP lowered to SBP /188 mm Hg and
[AF =21 1) mm Hp betore IV thrombolyfic therapy
& inifiated and should be maintained belaw
1804105 mm Ha for ol (east the first 24 hours
atter initiating thromhalytic therapy to @awnid
complicafions.*®

5. In patients with BP <230/120 mm Hg wha do not
receive IV thrombolysis or endovascular treatment
and do not have a comarbid candition requiring
urgent antinypertenswe treatment, initiating or
reinitiating treatment of hyperlension within the
first 48 1o 72 haurs after an acuts ischemic stroke
is not effectve to prevent death or disabality®'*

3. In palients who undergo endovascular treatment,
tis reasonable to maintain the BF at <180/105

6. In patients undergoing successiul brain reperfu-
sinn with endovascular freatment for a large vessel
ccchlusion, lowering SBF <7140 mm Hg wathin the
first 24 to 72 hours after reperfusion can worsen
lang-term functional euteame. 1?1

mim Hg during and for 24 hours after the
procedure to improve kong-term functioral
outcomes and prevent ceath®”

4. In palients with BP of 22207120 mm Hg who
did not receive IV thrombohtic or endovascular

treatment and have na comorbed condifions
requinng acute antihypartensive treatment, it might
be reasonable 1o lower BP by 16% during the first
24 hours after onset of stroke to improve
outcomes.**




5.3.8.3. Secondary Stroke Prevention

Recommendations for Secondary Stroke Prevention
References that support recommendations are summarized in the

« In patients with hyperfension who have expefenced
an ischemicBtroke, transient Bchemic attack (TIAY,
ar |CH, treatment with a thiazide-type ditirefie; ACE,
o ARBIs recommended for lowefing BP. and

reducing recurrent stroke and ICH risk.'==

2. In patients with hypertension who have experienced
an ischemic stroke, TIA, or ICH, an office SBF/
DBP goal of <130/80 mm Hg is recommended tc
reduce the nsk of recurrent stroke, ICH, and other
vascular events, '™

3. [n patients with no history of hypertension who
have exparienced an ischermic stroke, 114, or
ICH and have an average office SEF/DEP of
=2130/80 mm Hg, antinypertensive medication
fraatment can ba beneficial to reduce the risk of
recurrent stroke, ICH, and othar vascular events"

Each year in the United States, =750000 adult patients experience a stroke, of which
about 23% are recurrent strokes.

More than 75% of ischemic stroke or ICH survivors have hypertension.

Hypertension is the most important risk factor for stroke and ICH recurrence.
Neurologically stable patients with cerebrovascular disease benefit from an SBP/DBP
goal of < 130/80 mm Hg, and BP targets for stroke, ICH, and major vascular event
prevention should be aligned with targets for prevention of other cardiovascular
conditions



5.3.9.4. Mild Cognitive Impairment and Dementia

Recommendation for Prevention of Mild Cognitive Impairment and
Dementia

Referenced studies that support the recommendation are summarized
in the

1. In adults with hyperiension, a goal.of <130 mm
Hg SBP is recommended to prevent mild cognitive
impairment and dementia.'

Hypertension has been identified as a prevalent modifiable risk factor for
cognitive decline and dementia.

Cerebrovascular disease, a complication of hypertension, 1s commonly
present in Alzheimer disease and related forms of dementia, where it
frequently co-occurs with beta-amyloid and tau neuropathology.
Hypertension is the primary risk factor for small-vessel ischemic disease
and cortical white matter abnormalities in the brain, which are highly
predictive of cognitive decline and dementia.

Most observational studies and clinical trials have suggested that better
control of SBP reduces Alzheimer’s disease and related dementias, with
the strongest association for BP lowering in middle age



Hypertension is present in 35% to 55% of patients at
the time of their PAD diagnosis and 1s the most
common risk factor for PAD. Hypertension is
associated with a longitudinal decline in ankle-
brachial index in adults =65 years of age.2
Treatment of hypertension to a goal BP of < 130/80
mm Hg in adults with PAD 1s optimal to reduce the
risk of MACE, including stroke, M1, HF, and
cardiovascular death

Cardiovascular benefits are shown with the use of
ACEi1 or ARB, and these agents should be first line
for adults with PAD and hypertension.



Blood Pressure Thresholds and Recommendations for
Treatment and Follow-Up
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HDP are strongly
associated with maternal
and fetal/neonatal
complications and are a
leading cause of
pregnancy-associated
mortality.

HDP are increasingly
common in the United
States, affecting 15.9% of
deliveries

The highest prevalence
experienced by women
aged >35 years, and
women with obesity

5.5. Hypertension and Pregnancy

Recommendations for Individuals With Hypertension and Pregnancy”
Referenced studies that support the recommendations are

summarized in the

. For individuals wi

pertension who are planning
a pregnancy or egomeg pregnant, labetalol
and extended-ralease nifedipine are preferred
agents to {reat hypertension and minimize fetal risk.'

Individuals with hypertension who are planring a
pregrancy of wha become pregnant should be
counssledabout the benefits of lbw-dose

(81 mg/day}aspirin to reduce the risk of
preeclampsia and its sequelae.”

| Pregnantifidiiddals with SBP =160 mm Hg or

DBP =110 mm Hg confirmed on repeat measure-
mant within 15 minutes should receive antiby-
pertensive medication (Table 23) to lower BF to
<160/<1 10 mm Hg within 30 to 50 minutes to
prevent adverse events ™"

. Pregnant individuals with chronic’ hypertension

(defined as prepregnancy hypedension or SBP
140 to 158 mm Hg and/or DEP 90 to 109 mm
Ha prior fo 20 weeks’ gestation) should receive
antihypertensive therapy to achieve BP <140/90
mm Hyg to prevent maternal and perinaial morbidity
and mortalify 28

. Individuals with hypertension who are planning a

pregnancy or who becoms pregnant should not be
treated with atenclol, ACEL ARB, direct renin ihibi-
tars, niroprussids, or MRA o avoid fetal harm,!=¢




Table 20. Classification of Hypertensive Disorders of

Pregnancy™

Chronic hypertension | Diagnosis prior to pregnancy or at <20 wks’ gesta-
tion

Gestational hyper- De novo hypertension at 220 wks' gestation in

tension the absence of proteinuna or other signs of pre-
eclampsia

Preeclampsia Gestational hypertension with proteinuria or other
maternal end-organ dysfunction including neurologic
findings, pulmonary edema, hematologic findings,
acute kidney injury, hepatic dysfunction (Section
5.5.2 "Preeclampsia and Eclampsia, Including Pre-
eclampsia Superimposed on Chronic Hypertension”)

Preeclampsia Preeclampsia in a woman with a history of hyper-

superimposed on tension before pregnancy or before 20 weeks'

chronic hypertension | gestation




Table 21. ACOG Diagnostic Criteria for Hypertension in
Pregnancy™®

Hypertension in pregnancy | SBP =140 mm Hg and/or DBP =90 mm Hg

Severe-range hypertension | SBP =160 mm Hg and/or DBP =110 mm Hg




Table 22. Common Oral Antihypertensive Agents in Pregnancy

Labetalol 200-2400 my/d orally in 2 to 3 dvided doses. | Polential brenchoconstrictive effects.

Ceommemuly Iinc 100200 i dwios sl Avoid in women with asthma, preexisting myocardial disease,
decompensated cardiac function, and heart block and bradycarda

Nifedipine 30-120 mg/d orally of an extended- Do not use sublingual form.

;:E“H TTMTE;TH 3 | edicte-release formulation should generally be reserved for control of severe,
g once daily (extended release). aculely éevated blood pressures in hospitalzed patients. Should be avoided in

tachycardia.
Methyldopa 500-3000 mg/d orally in 2 to 4 divided doses. | Safety data up to 7 y of age in offspring.
Em”"’ infiated at 250mg 2or31mes | 1 vt be as effective as other medicafions, especially in control of severe

hypertension. Use imited by side effect profile (sedation, depression, dizziness),
Hydrochiorothiazide | 12.6-50 mg daily Second: or thirddine agent.




Table 24. Diagnostic Criteria for Preeclampsia

Blood pressure

SBP 2140 mm Hg or DBP 290 mm Hg on 2 occa-
sions at least 4 h apart after 20 wks of gestation in
a woman with previously normal BP or SBP 2160
mm Hg or DBP 2110 mm Hg (severe hypertension
can be confirmed within a short interval [min] to

facilitate timely antihypertensive therapy).

Proteinuria

=300 mg per 24-h urine collection (or this amount
extrapolated from a timed collection) or Protein/
creatinine ratio 20.3 or Dipstick reading of 2+ (used
only if other quantitative methods are not available)

OR in the Absence of Proteinuria, New Onset Hypertension With the New
Onset of Any of the Following:

Thrombocytopenia: Platelet count <100 x 10°%/L

Renal insufficiency: Serum creatinine concentrations >1.1 mg/dL or a dou-
bling of serum creatinine concentration in the absence of other renal disease

Impaired liver function: Elevated blood concentration of liver transaminases
to twice normal concentration

Pulmonary edema

New-onset headache unresponsive to medication and not accounted for by
the alternative diagnoses or visual symptoms




Table 23. Antihypertensive Agents Used for Urgent Blood Pressure Control in Pregnancy

Lahetalol 10-20 g IV, then 20480 mg avery 10-30 minto a Tachyeardia is less commaon with fewsr adverse | 1-2 min
mazimaem cumuiative dosage of 300 mg; or constant | effects,
" Rk i Avoad in women with asthma, preexsting
myocardial disease. decompenseted cirdiac
funchon, and heart biock and bradycardia,
Hydralazine Emg IV orIM, ther 5-10mg IV every 20-40mintca | Higher or frequent dosage associated with ma- | 10-20 mm
mazimym cumulative dosage of 20 mg; or constant tormgl hypotension, headaches, and abnormal
infusion of 0.5-10 mgfh fetal heart rate tracings; may be more comman
than other agents,
Wifedipne (immediate 10-20 my orally, repeat in 20 mmn if needed; then 10- | May observe reflex tachycardia and headaches. | 8-10min
release) 20 mg every 2-6 h; maomum daily dose is 1680 mg




5.6. Resistant Hypertension and Renal

Denervation

Recammendations lor Res &ivl H','pr; vaion and Renal Denervalion
Referanced studies that support the recommendations ara

summarized in the

Renal Denervation

T n adUs Wi sk tant Byoetension, 4 more

defanad evakiation for secondary causes, to include
carefud review of &l medications and removal of
those with inferfering effects on BF, is benefdal
for lowering BP and simplifying treatment,' =

In adults with uncontrollad resstant by petension
despite optimal treatment with first-ling anthyperten-
sive fierapy (2 8 combination of ACH or ARB plus
CCB and thiaride-like diurste [chiorthalidone or inda-
pamida] and with an eGFR of 248 mL/min/ 1.72 m¥),
addiicn of a MRA is recommended bo conbiol BRS

in adulls with uncontrolled resistant hyperdension who
cannot tolerate or have contrasndications to MEA, the
addiion of one of the following sgents or dasses—
amilonde, BBe, slpha-blockers, central sympatholytic
drugs, dusl endothelin recepior antagonsts, or direct
vasodiators—is reasonable o control BR *

in caretully selacted patiente with systolic and
dizstalic hypenension I:uFfll:e S5BF 140-180 mm
Hg and DEP =80 mm Ho) and eGFR 240 mL/
ming#1.73 m” who have resistant hyperiension
desoite optimal treatment, or infolerable side
effects io additional antihypertensive drug therapy,
renal denenation (RDN) may be reasonable as an
adjunct treatment to BP medicatons and Iifestyin
madification fo reduce BR™ ™

Recommendations for Resistant Hypertension and Renal Denervation
IContinuead)

. All patients with hypertension who sre baing
considered for RON should be evaluated by a
multidisciplinary tesm with experbiss in rasistant

hypertension and RO

6 Fon pdiends walh hypetension fo whom RON 1=
contemplated, the bensfits of lowsaring BP and
potentiad procedural risks comparod with continuing
michical lhes apy should be dscussed as part afa
shared decision-making process to ensure patierts

chooss e thesagy thal meels ther expectations




Table 25. Patient Selection for Renal Denervation

Resistant hypertension OR uncontrolled hypertension®

= Patients with stage 2 hypertension {with both office SBP =140 mm Hg
and office DBP =280 mm Hg) in whom BP is not at goal despite taking
>4 antihypertensive medications at optimal dosages (ACEVARB +CCB
+thiazide-type diuretics, and MRA}*#4

» Patients with stage 2 hypertension (with both office SBP 2140 mm Hg
and office DBP =80 mm Hg) who are unable to take antihypertensive
medications at the optimal dosages or additional medications'"'#'*

Contraindications ="+

= Neurogenic orthostatic hypotension

* Pregnancy

= Fibromuscular dysplasia

= Stented renal artery

* Renal artery aneurysm

= Significant renal artery stenosis

= Known kidney or secreting adrenal tumors

‘After evaluation by a multidisciplinary team to screen for secondary hyper-
tension and contraindications and following a shared decision-making process.*®



Confirm treatment resistance with 1 of the follawing:
= [iffica BP = 130/80 mm Hg and on =3 antihypertensives
Combination of ACEior 4RB « CCH + thiaride<like diuretics. preferred
= Office BP <130/80 mm Hy bul requires =4 antihyperiensives
Combination of ACEi or ARB + CCB + ihiazide-like diuretics prefermed

Eunclude pesudorasistiance
* Ensure accurate office BF measurements
* Assess lor medcalion monad herence wilth prescribed regaimen
= (Obtain home, work. or ambulstory BP readings to excluda white-coal effect

Identify and reverse contributing lifestyls factors®

Discontinue or minimize interfering substances{

Screen for secondary causes of hypertensiond

Pharmacological treatment
* Magmize divretic therapy
Replace thiazide-type diuretics with chlorthalidone 12.5-28 mg od or indapamide 1.25-2.5 mg qd
* Add spironolactane [#5-50 mg qdl or equesvalent dosage of eplarencne [25-50 mg BID) if eGFR =65
= Use chiorthalidone or loop diuretics in patients with CHD stage & or greater
* Add agents with differenl MDA
BH, central sympatholytic drogs, or nendihydrepyridine COCB for elevaled hear rale
* Add potent vasodilators
e, aprecitentan. hydralazine, or minoxidil anly if already on BB (or bradycardich and loop diuretic

Refer lo specialisi:
= For known or suspecliod secondary causads! ol hypariansion
= | BP remains uncontrolled =& menths of treatment

Figure & Resistant Hypertonsion: Diagnosis, Evaluation, and Treatment



6.1. Management of OH

Recommendations for Management of OH
Referenced studies that support the recommendations are

summarized in the

. In adults with hypertension, improved BP control is

recommended to reduce the risk for OH.'*

. In adults receiving intensive BP-lowering therapy

with asymptomatic OH, treatment with a goal of
SBP <130 mm Hg is reasonable due to increased
CVD and mortality benefit®®

. In adults with hypertension initiating treatment or

adding medication with a goal of SBP <130 mm
Hg, assessment for symptomatic OH is reasonable
to detect other chronic conditions."™*




Recommendations for Hypertensive Emergencies and Severe
Hypertension in Monpregnant and Nonstroke Patients®
Relerences (hat support recommendations are summarized in the

. In adults wilh a hyperlensive emergency {BP
>180 and/or >120 mm Hg and evidence of
acute target organ damage), admission fo an
imtensive care unit is recommended for continu-
ous monitoring of BF and farget organ damage
and for consideraton of parsnteral administea-
tion ot appropriate themapy (Tables 26 and 27,
Figure 8,12

Recommendations for Hypertensive Emergencies and Severa
Hypertension in Nonpregnant and Nonstroke Patients® (Continued)

2. For adults with a hypertensive emergency related
to a compefing conditon {eg, acute acrtic syndrome
or acube sorbic dissecton) SBP should be reducad
to <140 mm Hg for most conditions and to <120
mim Hg in aortic dissechion during the first hour, whike
mandoring for offer target organ dysfunction®”

3. For adulls with a hyperlensve emergency but with-
out a compeliing condibon, SBP should be reduced
with oral or parenteral therapy by no more than 2500
within the frst hour; then, if stable, to <160/100
mm Hg within the next 2 to 6 hours! and then cau-
tiously to 130 to 140 mm Hg during the next 24 to
48 hours to mit target organ injurn:==*

4. For aduits with severe hypertension (>180/120 mm
Hg) who are hospitslzed for noncardiac condtions
without evidence of acute farget omgan damage,
intermittent use of additicnal IV or oral anfihyperten-
sve medications are not recommended fo aculely
reduce BRA12Y




Table 26. Intravenous Antihypertensive Drugs for Treatment of Hypartensive Emergencies

CCB-dihydropyridines

Nicardipine

Initial B ma'h, increasang every 5 min by 2.5
g Lo mazinurm 15 mgfh

Contraindicated in advanced sortic stenosis; no dose
adprstrment needed fo pasons aged =85 . No negative
motropic or chronotropes effects,

Clevidiping

Initial 1-2 mg/h, doubling every 90 s until BP
approachee target, then incressing by lecs
than double every 5-10 mm; mazemum dose 21
mg'h; maamum durabon T2 h

Contraindiceted in patients with soybean, soy product,
ey, and egq product allsrgy and in patiente with defec-
Nive liped metaboksm leg, pathologeeal hyperlipadema,
ipoid nephnoss [minmal change dsease) or acuke pan-
creatitiz). No nagative inotropic or chronotropic affacta.
Decreased nek of reflex tachycardia.

Vasodilators—nitric-oaide
drpencent

Sodium nitro-

prussiche

Initial 0.3-0.% meglkg/min; increase i incre-
ments of 0.6 mogfkgdmin svery 6 man to achieus
BP target; maxmum dosa 10 meglg/men; du
ration of ireatmant a8 ehort as possitle

Due o potency, nlre-arenal BP moniloring % recom-
mended o prevent “overshoot” Lower dose requred
for older adults, Techyphylasis iz common with extanded
use. Mo negative inotropac or chronotropic effecte.

Due to moreased mortality rsk, should be avoided m
acute corebrovascular disesss unless othar agenis

arg not available. Use cautiously in pregrancy or okdar
acuis.

Cyanide tosdcity {increased rigk in lver dyefunction and
chranic kidney dieease] and thiocyanate toadcity {in-
craased risk m kidney dysfunction, sCr 203} may occur
for infusion retes 23 mog/kg/mm andfor duration =3 d.
Cyanede towicity and thiocyanate towcidy may present
simdarly with metabolic acidosie, altersd mental status,
and cardac arrhythma. For either bty stale, mino-
prusside should be discontinesd and sodium thioaulfaie
or cyanocobalamin ehould be administened.

Nitroghyceann

Initial 5 rcgimin, increase in ncrements of 5
moglmn every 3-5 mim o a macimum rate of

204 mogimin

Use only in patienis with acule coronary syndronme and/
or acule pulmanary edema. Do not use in volume-depiet-

od patents, gommon with exdended wse.
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i 10250 min, and the tal

Vagodilatore—direct Hydralazine Initial 10 mg via show IV infugion imadmum initial | BF begins 1o decrease
chosee= 20 mgj,' :upuall ErETy 48 h s needed. Basls 24 b ."}T.h?ih.l:lnl 15 an unclessable Trslbne I-Heml
Adjust rate uwp o fotal cumulatve dose of 200 {or acute treatment in most pabents due to unpredict-
mgf2d h .| ability of responee and prolonged duration of action.
Adrenergic I:rlad'-aarn—u_ﬁa% Eﬂ'mlul. Lm mm 1000 mogg min over. | “Contraindigated:in patientewith concument beta-blocker
rm:u#nr selEctve mfﬁnnil‘l rl'ir lnﬂ.l:m'-i |:¥.a Eﬂmmnhhﬂ:ﬁm For 1hu*pr ﬁ'.ld,rl:.'l.rﬁ. nrﬂ:mrr#'l:al:d HF. Monitor {or
1 wekditinnal dosing, the J-dhu drse v repeated, brasdycarda
and the lrﬁﬂlm II'II:'.I'I!B*d WB“WWW Higher dogas I'I'ﬂ!'b.bl:ﬂ beta-2 meceptore and impact
Iﬂﬁm as needed 1o maimum of 300, hﬂ"w 1 i1 e Airey and obstroctive pulima-
iy glein 7
nary dispase
Adrenergic blockors—combined | Labetalol Inital 0.3 to 1.0-mgfkg dose [maximum 20 mg) | Contrazndicated in ncactive airway or obatructive pul
alpha-1 and nonaalectiva beta slow IV mjection every 2 min or 0.4-1.0-mghkg'h | monary disease. Especially useful in hyperadrencrgic
receplos antagonist IV infusion up 1o 3 mg/kg/h. Adjust rate up to gyndromes. Mey worsen HF and should not be gven
tdal cumulalive doss of 300 mEJﬂﬂ- h n Pﬂli:nls with second- or Ih'l'd-chgl:e heard block or
bradycarda.
Adrenargic blockera= Phentolemina IV bolus dose 5 mg. Additional bolus doses Used in hypemanzve amargencies induced by cet-
nongelective alpha receptor ewery 10 min as neaded o lower BP to target echolamine excese |pheochromocytoma, interactions
ant agonist Adjugl rate up 1o lotal cumulative dese of 30 betwesn monoaming codase inhibitors and other drugs
migidd h o food, cocame fomcity, amphedamine overdoses, or
clomdine withdrewall,
Dopamine: 1-recaptor salactiva | Fenoldopam Initial 0.1-0.3 megikg/min; may be increasad in || Gontresndiceted in patients at nek of increased intre-
agonist inerements of 0.08-0.1 meg'kg/min every 18 ocular pressure iglaucoma) o infracrantal pressure and
mim undil targed BP s reached. Massmum infu- those wath sulfie allergy.
=ion rabe 1.6 ml;g."lnng."mln
ACE inhibitor Enalapeilat Initzal 1.26 mg over a 5-mmn period. Doses can Contrasndicated in pregnancy and should nol be used in

be imcreased up to 5 mg every & h as neaded 1o
achieve BP target. Adpst rate up 1o lotd cumu-
lative diose of S0 mua‘?-l- h

acute M| or bilaters] renal artery stanceie

Mainly useful in hyperiensve emergencies assocated
with high plaama renin activity.

Put.'llr difned dose J-le.ul.mu'll‘_'s Fuor kid =y [ailure amd
may worsen kadney mjury in those with CKD. Refatvely
alow onset of action (15 min} and unpradictability of BP
FESpOnEe.




Tahle 27.
Comorbidities y

Intravenous Antihypertensive Drugs for Treatment of Hypertensive

Emergencies in Patients With Selected

glycerin®

Acute aric dissection.  Esmolel, labetalol | Requires rapid lowering of SBF 10 <120 mm Hg. Beta blockade
| JILV 'L | (] shout preece ot (s, meaipine o itropeusside) s
i . b e o, F Reeded for AR ontesl or fo prevent refles tachycardia or
= : i aHect SAP <190 mm Hy shnoid b achimeed wihon 70 me
Acube pulmonary ocdema Clevidipine, nitroglycenn, froprusaide | Beta blockors contraindicated.
Acute coronary gyndromes Esmoicd’, labetalod, nicardipine, nitro- Mitratas grean in the presenca of PDE-5 inhibitors may induce profound

ypotengion. Contrandications to bels blockers include modemate-to-
severe LY fake with pulmonary edema, bradycarda (80 beatsimn),
hypotension [SBP <100 mm Hgl, poor perpheral perfusion, second- or
hird-deores hazn block, and reactive airsays dissasze.

Acube kidney injury

Clevidipine, fencldopam, nicardipine

HiA

Eclampsia or preeclampsa

Hydralzzrne, ietalol, nicardining,
nifedipine

Requres rapid BP lowenng. ACE inhibdors, ARB, renin inhibstors, and
mitroprussdde contrandicated.

Penoperative hypartansion (BP 2180/90 mm
Hg or SBP slevation 220% of the preopera-
tive value that persists for 15 min)

Gievidipine, samolol. nicardpine,
nitroglycerin

Intracparativa hypertanaion is most frequantly esen during anssthoaia
nduction and airway manipulation.

Acube :rnrplﬂ'mlir_ |:|m_'|1:rg|= o cabechal-
amine excess states (eg. pheochromooy-
toma, postcarotid endartareciomy status)

ﬂn-ir]ipmu, ||-i::'dipd‘lr. F|'u=nh:||lrn'm|.~

Regjuiress ragicd loweriog of BP

labetalol, hydralazing

Acute ICH Clevidipine, nicardiping, esmolol, Section 5.3.9.1
labetalsl, hydratazine
Acube mchemic stroke Clevidipens, nicandipene, esmaiol, Section 5.3.9.2




ecommendations for Patients Scheduled for Surgical Procedures
srenced studles that support the recommendations are

summarized in the

1.

In patienis with hypertension scheduled for major
surgéry who have been on BBs chronically, BBs
should be contnued throughout the perioperative
period to assist with BP control'®

In patients with hypertension schaduled for
elective major surgery, it is reasonable 1o continue
most medications for hypertension throughout the

perioperative penod

Lo

in patients with hypertension schaduled for major
surgery, discontinuation of ACE or ARB preopera-
twvely may be considered to prevent hypotension
during surgerg= "=

(Continued)

Recommendations for Patienls Scheduled for Surgical Procedures

In patlents scheduled for elective major surgery with
5BP =180 mm Hg or DBP =110 mm Hg, defering
surgery may be considered especially in high-nsk

paticnis to minmize perioperative complications.''="?

In patients with hypertension schedulad for
surgery, abrupt precperative discontinuation of
BE ar clonidine may result in rebound
hypertensicn and iz potentially hammful

For patients with hypertension scheduled for
surgery, BB should not be started on the day ot
surgery in BB-naive patients because of increased
risk of postoperative mortality* ™'




Diagnosis and Treatment of Severe Hypertension and
Hypertenzive Emergency
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Key Take-Home Messages

« Early prevention is essential
« Lifestyle 1s universal therapy
* Drugs reduce morbidity and mortality
* Target <130/80 mm Hg



