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Hypertension

According to the CDC hypertension affects nearly 108 million people in the USA. However,
only about 26 million have their blood pressure controlled to <130/80 mmHg. Hypertension

IS @ major preventable risk factor for heart disease, chronic/end stage kidney disease and
stroke.

(CDC, 2020)
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Old Hypertension Classification

Table 1. Classification and management of blood pressure for adults™

INITIAL DRUG THERAPY

WITH COMPELLING

BP SBP* DBP" LIFESTYLE WiTHOUT COMPELLING INDICATIONS
CLASSIFICATION MMHG MMHG MODIFICATION INDICATION (SEE TABLE 8)
NORMAL <120 and <80 Encourage
PREHYPERTENSION 120-139 or 80-89 Yes No antihypertensive Drug(s) for compelling
drug indicated. indications.*
STAGE 1 140-159 or 90—99 Yes Thiazide-type diuretics | Drug(s) for the com-
HYPERTENSION for most. May consider | pelling indications.*
ACEI, ARB, BB, CCB, Other antihypertensive
or combination. drugs (diuretics, ACEI,
. ARB, BB, CCB)
STAGE 2 2160 or 2100 Yes Two-drug combination | 35 needed.

HYPERTENSION

(U.S. Department Of Health And Human Services et al., 2003)

for mostT (usually
thiazide-type diuretic
and ACE|l or ARB or BB
or CCB).




New Hypertension Classification

~

Blood Pressure Categories = &=

BLOOD PRESSURE CATEGORY SYSTOLIC mm Hg DIASTOLIC mm Hg
(upper number) (lower number)

LESS THAN 120
ELEVATED 120 - 129 - LESS THAN 80
HIGH BLOOD PRESSURE
(HYPERTENSION) STAGE 1 130 - 139

HIGH BLOOD PRESSURE
(HYPERTENSION) STAGE 2 140 OR HIGHER . 90 OR HIGHER

HYPERTENSWE.CR'SB. HIGHER THAN 180 and/or HIGHER THAN 120
(consult your doctor immediately)

(LeWine, 2024)



Diagnosing HTN

« Hypertensionis diagnosed using an average of 2 or readings greater than 130/80 on 2
or occasions.



HTN Risk factors

» Common substances that affect blood o Corticosteroids
pressures. _
o Cyclosporine
o Alcohol
o NSAIDs and COX-2 inhibitors o Tacrolimus
o Oral contraceptives o Erythropoietin stimulating agents.
o Some antidepressants o Natural licorice

o Sympathomimetics (decongestants, diet pills, o Chewing tobacco (some types)
cocaine)

o Stimulants (methylphenidate, o MAOQ inhibitors

dexmethylphenidate, dextroamphetamine, 4 Dietary and herbal supplements (ginseng,
amphetamine, methamphetamine, modafinil) ephedra, mahua Ng, bitter orange



HTN Risk Factors

» Secondary Hypertension Differential Diagnosis:

O

O

O

O

Obstructive Sleep Apnea
Hyperaldosteronism (fatigue, hypokalemia not responsive to potassium supplement);
Diagnostic screening: plasma aldosterone/renin ratio

Imaging Studies (CT or MRI to rule out adrenal hyperplasia VS adrenal adenoma)



Less common causes of HTN

» Less common causes of Secondary HTN

O

O

O

Cushing’s disease

Coarctation of the aorta

Renal artery stenosis (renal ultrasound)

Fibromuscular dysplasia (FMD) renal artery narrowing or bulge
Thyroid disease

Hyperparathyroidism



Less common Cause of HTN

Pheochromocytoma (cause by adrenal tumor) symptoms are:

>

o High blood pressure
o Headache

o Heavy sweating
o Rapid heartbeat

o Tremors

o Palenessin the face
o Shortness of breath

« Panic attack-type symptoms



Treatments for HTN: Lifestyle modification

Table 5. Lifes & modifications to manase rtension™T
ApmrroximaTE SBEPF
P i F R AT CEM I o i, P I I T e REcuCTionN {FansE)
WWeimht redwuction Maintain normeal bodhy weisht g—2a mmHE 1o ke
body mass index 18— o kg2l e bt loesa ===
Adopt DASH satings lam Conswme a diet rch i fruits, B—is e g

vegetakbles, and lowfat dairy
products witth a reduwcsd content
af saturated amnd botal fat.

rietary =odium reductice Redurce diet@ry sosdiwm intake tor 22— mmHg =
ria more than voa memod per dany
(= g = sodiuwm or & 2 codium chilordeh.

Phw=ical actiwily Engage im regular asrobic phwsical sp—cp mmHg "=
activity suach as brisk walkinge
{at least 3o mein per dang, rmaost
day= of the wesadp.

Moderatiosn of alcoaboal Limmuit caonsumption o mo moare thean Z—yy mmiHg >
COMmSsurm Etiomn =2 drink=s (2 o or 3o mL ethanol;

e ., >4 oF beer, oo oF wine,

or 3 or So-proodf wihis ke

pe=r dany in most men and o o
mare thhan 2 drimk per day in wsarmemn
amd Llighter weight persons.

ASH, ietary Approaches o Stop Hypertension_

- Foor owerall cardiovascular risk redwctiomn, stop smaking_

r The =ffects of implementing thiese modifications are dose and time dependent, amnd could e greater for some
imdiwiduasls.

(U.S. Department Of Health And Human Services et al., 2003)




Oral Antihypertensive Drugs

Table 6. Oral anti pertensive drugs”

CrLass Dauc (TRaDe Nasas) 1 s/ DAy FREQUENCY
Thiazide diuretics Chilorothiazide (Diuri) 125-500 -2
chilorthalidone (generic) 12.5-25 4
hydrochilorothiazide (Microzide, HydroDIURILY) 1Z2.5-50 =
polythiaride (Renese) >-4 z
indapamide (Loxol™) 1.25-2.5 2
metolarone (Mylkrox) o.5-1.0 =
metolarone (Zaroxolyn) 2. 5-5 z
Loop diuretics bumetanide (Bumex®) o.5-2 =2
furosemide (Lasix®) z0-80 =2
torsemide (Demadex™) 2. 5-10 z
Potassium-sparing diuretics amiloride (Midamor®) 5-210 -2
triamterene (Dyrenium) 50-100 -2
Aldosterone receptor blockers eplerenone (Inspra) 50-100 z
spironolactone (Aldactone”) 25-50 a
B88s atenolol (Tenormin®) 25-100 :
betaxolol (Kerlone®) 5-20 :
bisoprolol (Zebeta®) 2.5-10 :
metoprolol (Lopressor™) 50-100 -2
metoproliol extended release (Toprold XL) 50-100 : 1
nadolol (Corgard®) HO0-120 2
proprancolol (Inderal®) HO0-160 =3
propranolol long-acting (Inderal LAY) So0-180 =
timolol (Blocadren®) 20-50 =
BBs with intrinsic acebutolol (Sectral®) 200-8c0 2
sympathomimetic activity
penbutolol (Levatol) 10-50 4
pindolol (generic) 10-40 =2
Combined alpha- and BBs carvedilol (Coreg) 12 .5-50 =2
fabetalol (Normodyne, Trandate?) Z2oo-Soco 2>

(U.S. Department Of Health And Human Services et al., 2003)




ral Antihypertensive drugs

Table 6. Oral antihypertensive drugs” (cosmTimnuen)

USusal oS E RANGE Usume
CLAaSS DU (TraDe Masie) M A DT FREQWI
ACEls benazrepril (Lotensin®) LO-Lp 1
captapril [(Capotent) ZE-10HD =
enalapril (Vasobect) raTa k-]
fasimnopril (Momnoprill Lty O 1
lisinopril (Prinivil, Zestril®™) LO=Ly 1
moexipril (Univasc) F-5-30 b
perindapril (Aceom) e 1
guinapril (Accuwprill 1O-Bos 1
rarmipril (Altace) =5 -0 1
trandolapril (Mawik] A=aly 1
Anziotensin |l antagonists candesartan [(Atacand] B-g=z 1
eprosartan (Tewetemn) 2O B0 L -
irbesartan [Avapro) A5 = FuOCh 1
losartan (Cazaar) FL =t A=
almesartan (Benicar) 1 T . 1
telmisartan (Micardis) Zo-Bao 1
walsartan (Dyowar) Bo-330 A
CCBs —non-Dilhwdropyridines Diltiazem extended release 1iBO-4 20 i
[Cardizem CD, Dilacor xR, Tiazact)
diltiazem extended release (Cardizem L&) A= O b
wverapamil immediate release (Calan, soptin®) Bo-3230 =2
werapamil laong acting (Calan SR, Isoptin SRT) AZO-A48a -2
werapamil — Coer, Cowvera HS, Verelan PM) 1Zo-FHo
CCBs — Dihydrapyridines amladipine (Norvasc) -1 1
feladipimne (Plendil) g0 b
isradipine (Dynacirc CR) Z. g =10 =
nicardipine sustained release [(Cardens SR} Sor-120 =
nifedipine long-acting (Adalat CC, Procardia XL) T 2
niscldipine {(Sular) Lo~ 1

(U.S. Department Of Health And Human Services et al., 2003)



Oral Antihypertensive Drugs

Table 6. Oral antihypertensive drugs” (continuen)

Usual pose rance | Usual Da

CLASS Druc (TRADE NAME) IH MG DAY FREQUENC

Alpha-1 blockers doxazosin (Cardura) 116 i
prazosin (Minipress?) 220 2e3
terazosin (Hytrin) 120 12

Central alpha-2 agonists and | clonidine (Catapres?) 0.1-0.8 2

other centrally acting drugs

clonidine patch (Catapres-TTS) O.1-0.3 1 whly
methyldopa (Aldomett) 2601, 000 2
reserpine (generic) 0,100,285, i
guanfacine (Tenext) 0.52 1

Direct vasodilators hydralazine (Apresalinet) 25-100 2
minaxidil (Lonitent) 2.5-B0 12

" In some patients treated ance daily, the antihypertensive effect may diminish toward the end of the dasing interval

(trough effect). BF should be measured just prior to dosing to determine if satisfactory BF control is obtained.

Accordingly, an increase in dosage or frequency may need to be considered. These dosages may vary from those listed
in the “Physicians Desk Reference, g7th ed.”

t Auallable now or soon te became available in generic preparations.

Source:  Physicians' Desk Reference. g7 ed. Montvale, N]: Thomson FDR, zoo3

(U.S. Department Of Health And Human Services et al., 2003)



Oral Antihypertensive Drugs

Table F. Combination drugs for hypertension
—

ComBinaTion TYyEe

FixED-DoSE Com Bl ATION, meE”

ACERs and CCEs

Amlodipine-benazepril hydrochloride (=2.5 /2o, 5 1o, 5/ 20, 10 f=2a)
Enalapril-felodipine (g =)
Trandolapril-werapamil (2180, 1/ 280, 2/>280, 4/ 250])

ACERs and divretics

Benarepril-hhwdrochlarathiazide (5 /6. 25, 10/12.5, aafis. g5, 2a/f2g5)
Captopril-hydrochlorothiazide (25 /15, a25/2, gofag, sofzg5)
Enalapril-hhpydrochilorothiazide (5125, ao) 2]
Fosinopril-hydrochlorathiazide (10/12.5, 20 f1=2_g)
Lisinopril-hydrochlorothiazide (1o0/f1=. 5, 2o0fi2.5, 2af=5)
Moexipril-hwdrochlorothiazide (7.5 125, 15 f25])
Quinapril-hwdrochlorathiazide (10125, 2012 5 a0/ a25])

Lobensin HCT
Capoarzide
Vaseraetic
Monopril fHCT

Prinzide, Festoretic

Uniretic
Accuretic

ARBs and diuretics

Candesartan-hywdrochlorothiazide (168 /a2 .5 32 fa>.5)
Eprosartan-hydrochlorathiazide (Soof12_ 5, SGoof 2]
Irbesartan-hwdrochlorothiazide (isa/i12.5, 300 f13.5)
Losartan-hydrochlorothiarzide (so/fi1>.5, 1oo 28]

Olmesartan meaedosoomil-hydrochlorothiazisde (o125 sof12. 5 ol =)
Telmisartan-hydrochlorothiazide (gofi1>. 5 SEafai>_g)
Valsartan-hydrochlorothiazide (Bofi1z. 5. 16o/ 12 5, 160 25)

Aracamd HCT
Teveten-HCT
Aovalide
Hyzaar
Beanicar HCT
Micardis-HCT
Driowam=-HCT

BBs arnd diuretics Arenclal-chlaorthalidone (5o 25, 100,/ =5) Tenoretic
Bisopralol-hydrochlaoraothiazide (2.5 /625, 5 /6. 25 10/6.25]) Fiac
mMetoprolol-hhywdrochlorothiarxide (so/f/2g, 10a//2g) Lopressor HCT
Madolol-bBendroflumethiaride (o5, Bof gl Corzide
Prapranalal La-hydrochlorothiaride (o 25, Bof=5) Inderide LA
Timolal-hydrochlorathiazide (2o/25) Tirmolide

Centrally acting drnug mMethyldopa-hydrochlorothiazide (25a/15, 25025 | soo 3o, soof sa) Aldoril

and diwretic

Recerpine-chlothalidone (o.125 /25, o.2g fsa)

Dremi-Fegrobon,

Regrotan

Reserpine-chlorothiazide (o.a2s5 /250, o.2g fsoo) Driupres
Reserpine-hydrochlorothiazide (o125 /=5 o125/ 5a) Hyd roprres
Diwretic and divretic Amiloride-hydrochlorothiazide (5 so) Moduretic

- Drug abbreviations: BB, eta-blocker; ACEL angiofiensin comserting eneymee imhibitor; ARE, angiotensin receptor blocker;

Spiranolactone-hhywdrochlorothiazide (25 /25 sof 50)
Triamterene-hydrochlorothiazide (s7.s/ 25, 75/ 50)

CCH. calcium chanmn sl Blocker
T Some drug combimnations are available inm multiple fioed doses. Each dnug doss is reported in milligrams.

(U.S. Department Of Health And Human Services et al., 2003)

Aldactarxide

Dyaride, Maxzide



5et BP goal, initiate BP-lowering medication based on algorithm

INC 8 Hypertension Guideline Algorithm

Adult aged = 1B years with HTN

Implement lifestyle modifications

General Population

(no diabetes or CKD)

Diabetes or CKD present

Initial Drugs of Choice for Hypertension
= &CE inhibitor [&CEI)
= Angiotensin receptor blocker (ARB)

All Apes
Diabetes present
No CKD

Monblack

Black

A

Initiate thiazide, ACEl, ARB,
or CCB, alone or in combo

Initiate thiazide or CCB,
alone or combo

= Thiazide diuretic
* Calcium channel blocker (CCB)
Strat D ioti
AR Ages and Races A Start one drug, titrate to maximum
CKD present with or dose, and then add a second drug.
without diabetes
B Start one drug, then add a second
drug before achieving max dose of
first
C Begin 2 drugs at same time, as
separate pills or combination pill.
Initiate ACEIl or ARB, Initial ml'llﬁ'lﬂ'!:il’l 'I!IEI'I]P"' is
S recommended if BP is greater than
wfanother class 20/10mm Hg above goal

Lifestyle changes:

At blood pressure goal?

* Smoking Cessation

o

g Mo

* Control blood glucose and lipids
= Diet

Reinforce lifestyle and adherence

Titrate medications to maximum doses or consider adding another medication [ACEl, ARB, CCB, Thiazide)

+ Eat healthy (i.e., DASH diet)
+* Moderate alcohol consumption

¥ Reduce sodium intake to no
Yes more than 2,400 mg/day

At blood pressure goal? |

W'  No

* Physical activity
v Moderate-to-vigorous activity

Reinforce lifestyle and adherence

Add a medication class not already selected [i.e. beta blocker, aldosterone antagonist, others) and titrate

abowve medications to max [see back of card)

3-4 days a week averaging 40
min per session.

At blood pressure goal?

YW Mo

il
L

Yes .
2 Continue tx and monitoring

Reinforce lifestyle and adherence

Titrate meds to maximum doses, add another med and/or refer to hypertension specialist

Reference: James PA, Ortiz E, et al. 2014 evidenos-based guideline for the management
of high blood pressure in adults: (JNCE). MAMA. 2014 Feb 5;311{5):507-20

Card developed by Cole Glenn, Pharm D. & lames L Taylor, Pharm.D.

(Glenn & Taylor, 2019)



JNC 8 Hypertension Guiddeline Algorithm

Compelling Indications H‘,r'pe rl_‘ension Treatment

Treatment Choice
Heart Failure ACEIfARB + BB + diuretic + spironolactone

Post —MI/Clinical CAD ACEIfARB AND BB
Recurrent stroke prevention ACE, diuretic

(Glenn & Taylor, 2019)



Simplicity Spyral Renal Denervation

How renal denervation with
Symplicity Spyral works:

 The kidneys modulate the sympathetic tone
via the renal nerves to control blood pressure

« Symplicity Spyral supplies precisely
controlled and targeted radiofrequency
energy to the renal nerves®

» The procedure safely disrupts the overactive
sympathetic signaling between the kidneys
and brain, to reduce blood pressure®



How Renal denervation works in controlling
Blood Pressure

During renal denervation, interventionalist (cardiologist) uses the Symplicity Spyral RDN
systemto ablate the renal nerves, safely disrupting the overactive sympathetic signaling

between the kidneys and brain to help reduce blood pressure.



To claim CME credit (Must complete by 12-27-2024)

» Scan QR Code or click on the link
below-

- IPhone: use camera to take you to the site
- QR Code Reader App

- Snap Chat (take a snap!)

- Facebook (“Explore” — QR Code)

https://survey.alchemer.com/s3/7645302/CME
-Clinical-Updates-ENDURING-MATERIAL

» Contact carla.griffin@centracare.com
with guestions or for a CME
transcript.



https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsurvey.alchemer.com%2Fs3%2F7645302%2FCME-Clinical-Updates-ENDURING-MATERIAL&data=05%7C02%7CCarla.Griffin%40centracare.com%7Ca890ae5a669d4d81af1908dbfbf9defa%7C1c45913baa5f4d3b9bfc987ab127fe57%7C0%7C0%7C638380822847416499%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=lCvRjYLNBjaMmwCIKBYQ3oR7f%2F%2FztLcSNWB310yUuA8%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsurvey.alchemer.com%2Fs3%2F7645302%2FCME-Clinical-Updates-ENDURING-MATERIAL&data=05%7C02%7CCarla.Griffin%40centracare.com%7Ca890ae5a669d4d81af1908dbfbf9defa%7C1c45913baa5f4d3b9bfc987ab127fe57%7C0%7C0%7C638380822847416499%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=lCvRjYLNBjaMmwCIKBYQ3oR7f%2F%2FztLcSNWB310yUuA8%3D&reserved=0
mailto:carla.griffin@centracare.com
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