Sites of Action of the Major Classes of Antihypertensive Drugs
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Mechaninrs of Action. of ACE-Tes and ARBs
Renin-angiotensin-aldosterone system

I | h [ legend ]
‘ :ﬂat etic \ o— Secretion from
B N A 4 an organ
‘ ..!. Stimulatory
signal
f Kidney ®
Lungs Tbular Na* CI- +===» Inhibitory signal
Liver Surface of pulmonary ¢ 7@ > reabsorption and K* +===»> Reaction
and mnalAmC:(ogheium .: .: excretion. H,0 retention wp Active transport
I
: HE Adrenal gland: . .
‘:f - oortex . > Passive transport
i i ; ; M o— Aldostemne
Angiotensinogen R Angiotensin | Angiotensin Il —» secretion Vater and salt
H ® 1 '- retention. Effective
. - H circulating volume
rl)ei:'le:es:ﬁ:bn @® Renin '. increases. Perfusion
(juxtaglomerular e . Arteriolar ::)::? :t‘t’f:ig'c‘::‘;;“sh r
apparatus) N S * \asoconstriction, ! -
. . increase in blaod
H B .
.: H pressure Arteriole
: Kidney H
: hee ADH secretion
Pituitary gland: :
posterior lobe ‘

Collectmg duct:
H;0 reabsorption

H0:={4-»

VL. AngroTeasin I Remeptor Blockers  (ARB:)

) Losartan (Coza.ar‘)

CZ»> \/@IS“W"'I?»'\ (D:’o \/@«m)

Cau¥on : ACE-T s i ARB* are
condraindicatesd
P("-an.m(l'a..

IF switchine frena ACE-T
+0 A’K% <é,\u«.“]"l> C.cuxﬁl/\_

o an .oeé,e#ma) allow
a G -weelk wagheut
Per;'oaQ ['.:z‘Po(‘z_ S*I'M/l-""é

an AKE

Note :

Renin-Angiotensin-Aldosterone
System (RAAS)

Lungs

Ang:otensm -

l

Arteriolar Adrenal gland.
cortex

vasoconstriction.
Increase in blood / Aldosterone
pressure secretion
< Pituitary gland:
posterior lobe
ADH secretion
Tubular Na* CI

reabsorption.
K- excretion. and
H.O retention

Collecting duct:
H.,0 absorption

LS [l

Sympathetic

a\dmly
Water and Sodium retention.
Increased circulatingvolume. Increased renal perfusion.




—_—

H i quc?mm C‘/\Anne/( Bloc\.(.,v_/‘s

/ Aw\\ ° A‘P ne ( f\for\/q.{c,)

A. D"["eroP\/rtiims
L blocle le; \ NZ‘F@.A}, R TS (Pl’va_r'A."q>
°C cglcivpnn

icflure vt vascwlar
Smoctia VW-LSC/LQ

b

vasodilationn — | gp

T ey Case reflex hcj“‘/“”"{"\ (++%) in res pens<
"’D L@N rec:p’]LDf Q+IVV‘W{AA-;S'\A, C aortic "‘}‘ CQI‘O‘\'-'A

beolu'e—s 5

Sinuses

/‘ Di H‘"'ﬂs ZEu~ (C@Pi’vZaM)
B. Mendihydropyrilines “Verapanil (Calan, Trophin)

l‘)’ LLO(‘/\-Q CQL&E%W\
f"\)ﬂh)f f'\+o Ca‘,rolfq.,c_ MWS'C/[Q. — lz W\yeccrl-'al. _7l5P

Cow\-n.d-.'l-'-h/
and  nodal Hssue

N I HR
/ li conduction (av ne&)}—? | BP

veloscky
“ VeY'cl)am«'\ 7' A«;H‘FWM
may alse be used + "T"“'A-

SVT (Snrrmﬂ,n*{‘m’cu[qr -l-a_oL\/caro[-'a)
av\.at a-l'v-;‘u[ 'PiLr‘:'“.a:‘{'}S\\.

. ver‘c.rc\,ml\ shewld be used with caudion in fd’né-&ﬁc
W(M’L 'nac;r‘/[' ‘p"vi[vu('e, be cawse 1"\" can f'ec!)«uoa

ccw{‘r-qd"/{o'-(«7 (i.e.] he:«)q,'{'iV& iwo'l’ro[:[e, e‘P\CC»O-t> " a
éWet:L’s" llle.ttr‘f.

S q S— No‘{':\\/ip&c\«ieim has Fhe 3(:.!:"’&51' P°+"\°a (“""")
Effects ifedi |n'z iltiazem erapami

(Procardi (Cardizem) | (Calan, Isoptin) 'ﬁ’r \/:,;o&\@‘\"ﬁ\—\ AK‘L re‘F[C% -thLyccr'{‘-q
vasodilation (+++) ¥ (+) (+/-)

Vecapami] has the 3r;c‘|’=s"[' po‘f'chug (-H--L-)
tac:]eﬂce:rdia (+++) J *) 0 ?"(’ AV blocl&—fhé {'H:cdt— AV\A Cu\.(a-s'u"\.a_
/(\n\;g bal?lck . o ﬂ ++)\€ a msd’ivc ‘me'frer ic e‘F{\z-o‘[' (Jecrea.seql
inotrope) | c;m'\'rac\'il({-y) on tha heart.




—_—

VAL Cen"\.'(‘c»ufx; - AO'\"“"-é Al‘p[r%- 2 Agon:S"l'S

(l) C\llon:éivuz, <C%+4Pres>
KCZ) N\&’H\,\/‘éopq (AICL"M@%Q

S'I"W»W‘S{" a ‘Pf‘esyan‘[ﬁc dz receplors
i vasomotor Yand cardice Centers decresses

norepi n..fknvut (NE) vrelecese and decreases
s\/qu,Hw-hc bu""ﬂ.w "h 'n\.k l/\blr,l“!' awi

L d HR
ibt’kj

Mbcl%l o O b [ovx(()‘_a:’ZL

Lloed Vc_S'Svl.S
Lo vased! letowm.

ARAS Cardiae /
Ccsvls-ciou.rmsr) Center
Ra,;',;m{-o ry Vaso M‘o'{'D r

Ce p\.'i‘e.r‘ Ce '\-"'c —

Pos'\'- s~ln q.P'Hc

Pre- Synagtic

Newrsn

:Dp, ,

Newren

Nete o ¥[ cile efect oF cew"f'rc»l,%,—qc/'{'lvgx Ao agonists

S SQA—%{-;S\’\ /d-rOWS‘:'fLﬂ-A‘S

vQSeon [,q,—]'vr-s
O) H\/Jr‘a [A'Z/"M (Apre.go Msu)

T. D:rcc—'{‘- AO"";V\,(G_)_

(‘LB Mahox.- (Lon '\’e,n /l\

. D(rc.c;\'— stc—\';vxa el{uur‘g'\','c_s \Lru\_@l F\H,BP \HESP
are 37i-Lth line a36W+S f %::/A ‘oarar'cccﬂt:I‘S
in the stepped-care % reain
treatmen T s HTH \ / r_cﬂc)‘

NQ H'LO ’{-QOL\ ar’e-
r‘e’\’on)ﬁ yC a
4 'h’b"v‘{’ with
et wifh B - blocker
cl,m,rcxi-

Potent Vasodilators




Anti Ltlypcr’fems[\/\e Agents Used

for Hyperfensie Urgencies [Emecsrncies

CD LQEC{'&[§[ (’\fbf_chl,'ym/ T{‘U\,A_q_{’g,j @

A, L T\[PECq,Q Gd‘o[@i‘:

F [) o C

i/ © [_QL@‘Fb[bf IO'ZG“j |V
2.

&éH r(‘n SB? >Ibo-1720

@ Emeta‘)d[ (Vﬁé‘{'ib) @

ACE-Tuh biber

T\/Ptca,g 0"‘194'7 Er\ﬁ[ﬁyr:[ 0.625- I-ng.ﬂ
WV Q6H prn SBP>[6o- V7o

B Clondine, (Cbprs) (70
Ccn%fe[[a— A CJH»& ol, A jam’S’['

Typicnﬂ oraﬂu‘: C{bnfgm_g O'\‘M'J PO Re-8H
prn SEP > 1ko0- 12

@ HYJFQ[ﬁw}M @
D;V%T"AO‘HV\,(? VGSDOQL'LQ:"DP
Tyf;r,& Order; l—lme&«—y;m_ O-200 IV
Qb4-6H pra SBY > [6o-l7®

@ NG:C‘U‘JL’?L‘M (Cq,rach) @ T79750,Q Of‘pl,er':
Calonir Chompcl Blocker  S-1€ wylbe infusion

(Diby dropyridine) for s8P > 125 /DBP > 110
tdicated for Stroke




Tx of Atrial Ffl?"{”"‘-("'m/}:—l“ﬁer% SvT

DilFazear [0 el IV QUYH prn HR. > 1zo
Meboprolol G g IV @4-LH pra HR 120

DJjox‘W\ -1z vaCé/t,; [V (oczol[vug Jps&/ o
25 - 250 ey W/pe daly

2.5-G w3y WP, My repext K | dose
in [$-73%0 mins

\/6(‘@,? a.wf[

AcLM,os;M ém{; VP over [-3 Se-csné,s/
<5VT> Mooy cepeat withh [Zwes WV in [-Zmias

Relaxation

Vascular
Smooth Muscle

b ¥ efflux
d
1 Chronotropy hyperpolarizes
1 Dromotropy AV nede
(‘Ueck-s AV n.A&.'Q




GUIDELINES MADE SIMPLE
2017 Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Back to Table of Contents

Oral Antihypertensive Drugs (1 of 3)

Usual Dose, Daily
Range Frequency Comments
(mg per day)*
Primary Agents L 61\
Thiazide or Chlorthalidone\\)‘ 12.5-25 1 \/ Chlorthalidone preferred based on prolonged
thiaziQe-type Hydrochlorothiazide 25.50 1 half-life and proven trial reduction of CVD
diuretics Indapamide 19525 1 v Mg(;]itoijfor Ih)(ponia\tre:nia and hypokalemia, u;ic(
acid and calcium levels .
Metolazone 2.5-10 1 Allopurine | (Zylopcine
\/ Za \ )'L V¢ Use with caution in patients with history of acute 300 mq
( Cerelyn dowmbeo w/‘“P . . . gout unless patient is on uric acid-lowering therapy. Po é_‘;lj
ACE Inhibitors Benazepril 10-40 lor2 V£ Do not use in combination with ARBs or direct
QC‘E""E"'D Captopril 12.5-150 20r3 Jenin inhibitor —» Aliskiren (Texturna)
NEnalapril 5-40 10r2 ,/ Increased risk of hyperkalemia, especially in
Q“‘s""‘c’ - P - patients with CKD orin those on K+ supplements
Fosinopril 10-40 1 or K+-sparing arugs
Zesde i\, )~ | Lisinopril 10-40 1  May cause acute renal failure in patients with
cwnivt | Moexipril 7.5-30 lor2 severe bilateral renal artery stenosis
Perindopril 4-16 1 J Do not use if history of angioedema with ACE
. - - inhibitors.
Quinapril 10-80 1or2 JW ACE-T  ARBs dis et
Ramipril 2.5-10 10r2 void in pregnancy aderegulation i
o3t -alemer
Trandolapril 1-4 1 £é.,?4ﬁ,,.~r :,n::‘ "
ottele Prasswee o
ARBs Azilsartan 40-80 1 v Do not use in combination with ACE inhibitors or
Candesartan 8-32 1 direct renin inhibitor
Eprosartan 600-800 1or2 ,/Increased risk of hxgerkalemia.in CKD or in those
on K+ supplements or K+-sparing drugs
Irbesartan 150-300 1 - - - )
v/ May cause acute renal failure in patients with
(Cozaaf‘) Losartan 50-100 lor2 severe bilateral renal artery stenosis
Olmesartan 20-40 1 J Do not use if history of angioedema with ARBs.
Telmisartan 20-80 1 Patients with a history of angioedema with an
ACEI can receive an ARB beginning 6 weeks after
Valsartan 80-320 1
Q)?o\/“"‘7 ACEI discontinued.
« Avoid in pregnancy
A —
J&7]
CCB— Amlodipine@_b( 2.5-10 1 1 = Avoid use in patients with HFrEF; amlodipine or —
dihydropyridines Felodipine 5-10 1 felodipine may be used if required
Isradipine 5-10 2 * Associated with dose-related pedal edema\ which A
—— is more common in women than men x(d? t\\)
Nicardipine SR 5-20 1 \\l‘(
Nifedipine LA 60-120 1 (R y(
Nisoldipine 30-90 1 V\e’ﬁ )( '{ Q\(,Js "\
Diltiazem SR 180-360 2 / Avoid routine use with beta blockers due to J
Diltiazem ER 120-480 1 increased risk of bradycardia and heart block
Verapamil IR 40-80 3 J Do not use in patients with HFrEFLCH F3
: + Drug interactions with diltiazem and verapamil
Verapamil SR 120-480 lor2
b - - (CYP3A4 major substrate and moderate inhibitor)
Verapamil-delayed 100-480 1 (in the
onset ER (various evening) Table is continued in the next two pages
forms) AMERICAN

CARDIOLOGY
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Oral Antihypertensive Drugs (2 of 3)

Usual Dose,

Range
(mg per day)*

Daily
Frequency

Comments

Secondary Agents )
Diuretics—loop Bumetanide@»"’p N 0.5-4 2 « Preferred diuretics in patients with symptomatic
Furosemidek\,a'f‘*' 20-80 2 HF. Preferred over thiazides in patients with .
- Jmoderate—to-severe CKD (e.g., GFR <30 mL/min)
Torsemide 5-10 1
Lasx :Bumer 7 kowme : Ling
< 4
Diuretics— Amiloride 5-10 lor2 \/ Monotherapy agents minimally effective A-I.V&
potassium sparing | Triamterene 50-100 1or2 antihypertensives (¢ +g> N
J Combination therapy of potassium sparing / ‘;\!" (/L yt"
diuretic with a thiazide can be considered in \X/ &.f !
patients with hypokalemia on thiazide XS
monotherapy X
JAvoid in patients with significant CKD (e.g.,
GFR <45 mL/min) . —» |,““,e,.k~,‘|,_,‘,\,r‘l
Dillretice™ Eplerenone 50-100 12 . Preferred agents in_primary aldosteronism and
resistant hypertension
S Spironolactone 25-100 1
antagonists P va Spironolactone associated with greater risk of
gynecomastia and impotence compared to
eplerenone
« Common add-on therapy in resistant hypertension
'JAvoid use with K+ supplements, other K+-sparing
diuretics or significant renal dysfunction
* Eplerenone often requires twice daily dosing for
adequate BP lowering
Beta blockers— Atenolol 25-100 12 J Beta blockers are not recommended as first-line
cardioselective Betaxolol 5-20 1 agents unless the patient has IHD or HF
Bisorolol 2510 1 v Preferred in patients with bronchospastic airway
( TETIEIED 100-400 BID 2 disease requiring a beta blocker
L°?“ 9,%“) = - ! 50-200 1 « Bisoprolol and metoprolol succinate preferred in,S
\ Vietoprolo - patients with HFrEF \o+
Topral XL) syccinate A2
( 1 1 Once Jf Avoid abrupt cessation — et \
Dail C|
Beta blockers— Nebivolol 5-40 1 « Induces nitric oxide-induced vasodilation ~ /
cardioselective » Avoid abrupt cessation
and vasodilatory
Beta blockers— Nadolol 40-120 1 v Avoid in patients with reactive airways disease
noncardioselective | propranolol IR 160-480 2 v/ Avoid abrupt cessation . _—
Propranolol LA 80-320 1
1&“'\'} I
Beta blockers— Acebutolol 200-800 2 + Generally avoid, especially in patients with IHD or HF
intrinsic | carteolol 2.5-10 1 « Avoid abrupt cessation
sympathomimetic
activity Penbutolol 10-40 1 v~ —
Pindolol 10-60 5 able is continued in the next page
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Oral Antihypertensive Drugs (3 of 3)

Usual Dose,

Daily
Range Frequency Comments
(mg per day)*
Secondary Agents (continued from previous page)
Beta blockers— Carvedilol (%.S”’S ( 12.5-50 2 * Carvedilol preferred in patients with HFrEF
combined Carvedilol - 20-80 « Avoid abrupt cessation
alpha- and phosphate 5)) 1
beta-receptor yk‘b
Labetalo: RO 200-800 2
Direct renin Aliskiren 150-300 1 + Do not use in combination with ACE inhibitors
inhibitor or ARBs
(T¢k+“'r"°') v Niskiren is very long acting (+'/;. =24 wes)
binds T active Jlncreased risk of hyperkalemia in CKD or in those
sike on reain on K+ supplements or K+ sparing drugs
s/May cause acute renal failure in patients with
inhibits angiotensinoges severe bilateral renal artery stenosis o
°°"§'¢g::_"; T N ¥ Avoid in pregnancy {\‘;‘5
angie ¢ ( QU
oS p) FARI =
Alpha-1 blockers DOX&ZOSI“\Q N 1-8 1 / Associated with orthostatic hypotension; y o/
Prazosin \SM‘:‘\ 2-20 20r3 especially in older adults \c}( 009\
Terazosin l ~) 1-20 10r2 f May consider as second-line agent in patients E’J\"‘\
with concomitant BPH (benign pros¥atic -~
\ -D - l\ypc.rplu.'-. e}")(‘
A o S
Central alphag . Clonidine oral\Oé( 0.1-0.8 2 * Generally reserved as Iast-llme que to significant /‘ .
agonist and pther Clonidine patch 0.1-0.3 1 weekly CNS adverse effects, especially in older adulis \'a’-f.\
centrally acting Methyldopa 250-1000 2 / Avoid abrupt discontinuation of clonidine, which Wi
drugs j may induce Nypertensive cnsis, clonidine must be [
Guanfaci 0.5-2 1 Wt
uanfacine .b- i
Q\}v tapered to avoid rebound hypertension —_ X"'o
Direct vasodilators | Hydralazine 250-200 20r3 J Associated with.sodium and water retention and
\/ Minoxidil 5-100 13 reflex tachycardia; use with a diuretic and bet
\'\JJ- /’ a blocker
yc,' * Hydralazine associated with drug-induced lupus-
K_?&‘ .X(/“ like syndrome at higher doses Rogaine.
RC + Minoxidil associated with hirsutism and requires
Q," a loop diuretic. Can induce pericardial effusion

*Dosages may vary from those listed in the FDA approved labeling (available at http://dailymed.nIm.nih.gov/dailymed/index.cfm).

Adapted with permission from Chobanian AV, Bakris GL, Black HR, et al. The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: the JNC 7 report. JAMA. 2003; 289:2560-72
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Intravenous Antihypertensive Drugs
for Treatment of Hypertensive Emergencies (1 of 2)

Agent Drugs Usual Dose Range Comments

CCB- Nicardipine Initial 5 mg/h, Contraindicated in advanced aortic stenosis; no dose

dihydropyridines (C A > increasing every 5 min by 2.5 mg/h to | adjustment needed for elderly.

Graens i
maximum 15 mg/h. Sheoke peaveds SBP >’-35/17P)~'P7 1o
- vy
Clevidipine Initial 1-2 mg/h, doubling every 90 s | Contraindicated in pts with soybean, soy product,

until BP approaches target, then egg, and egg product allergy and in pts with defective
increasing by < double every 5-10 lipid metabolism (e.g., pathological hyperlipidemia,
min; maximum dose 32 mg/h; lipoid nephrosis or acute pancreatitis). Use low-end
maximum duration 72 h. dose range for elderly pts.

Vasodilators- Sodium Initial 0.3-0.5 mcg/kg/min; increase | Intra-arterial BP monitoring recommended to prevent

nitric oxide
dependent

nitroprusside

in increments of 0.5 mcg/kg/min to
achieve BP target; maximum dose

10 mcg/kg/min; duration of treatment
as short as possible. For infusion rates
>4-10 mcg/kg/min or duration >30
min, thiosulfate can be coadministered
to prevent cyanide toxicity.

“overshoot”. Lower dosing adjustment required for
elderly. Tachyphylaxis common with extended use.
Cyanide toxicity with prolonged use can result in

irreversible neurologic changes and cardiac arrest.

Adrenergic
blockers

betal receptor
selective
antagonist

5 : S(\‘;")E 3@/"

Nitroglycerin | Initial 5 mcg/min; increase in incre- Use only in pts with acute coronary syndrome and/
ments of 5 meg/min every 3-5 minto | or acute pulmonary edema. Do not use in volume-
a maximum of 20 mcg/min. depleted pts.
Vasodilators- Hydralazine Initial 10 mg via slow IV infusion BP begins to decrease within 10-30 min and the
direct ot c}j‘k (maximum initial dose 20 mg); repeat | fall lasts 2-4 h. Unpredictability of response and
f‘iﬁ;&#w _€Aevery 4-6 h as needed. prolonged duration of action do not make hydralazine
@.9 _/ X a desirable first-line agent for acute treatment in

most pts.

Loading dose 500-1,000 mcg/
kg/min over 1 min followed by a 50
mcg/kg/min infusion. For additional
dosing, the bolus dose is repeated
and the infusion increased in 50
mcg/kg/min increments as needed to
a maximum of 200 mcg/kg/ min.

Contraindicated in pts with concurrent beta-blocker
therapy, bradycardia and/or decompensated HF
Monitor for bradycardia.

May worsen HF.

Higher doses may block beta2 receptors and impact
lung function in reactive airway disease.

Case study :
HR: 9o~ 00 brm

BT -

leo/B7

Table will be continued in the next page
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Considerations for individualizing antihypertensive therapy

Indication or
contraindication

Antihypertensive drugs

Compelling indications (major improvement in outcome independent of blood pressure)

Heart failure with
reduced ejection fraction

Postmyocardial infarction

Proteinuric chronic
kidney disease

Angina pectoris

Atrial fibrillation rate
control

Atrial flutter rate control

ACE inhibitor or ARB, beta blocker, diuretic, aldosterone antagonist*

ACE inhibitor or ARB, beta blocker, aldosterone antagonist

ACE inhibitor or ARB

Beta blocker, calcium channel blocker

Beta blocker, nondihydropyridine calcium channel blocker

Beta blocker, nondihydropyridine calcium channel blocker

Likely to have a favorable effect on symptoms in comorbid conditions

Benign prostatic
hyperplasia

Essential tremor

Hyperthyroidism

Migraine

Osteoporosis

Raynaud phenomenon
Contraindications

Angioedema

Bronchospastic disease

Liver disease

Pregnancy (or at risk for)

Second- or third-degree
heart block

Alpha blocker

Beta blocker (noncardioselective)
Beta blocker

Beta blocker, calcium channel blocker
Thiazide diuretic

Dihydropyridine calcium channel blocker

Do not use an ACE inhibitor
Do not use a non-selective beta blocker

Do not use methyldopa

Do not use an ACE inhibitor, ARB, or renin inhibitor (eg, aliskiren)

Do not use a beta blocker, nondihydropyridine calcium channel blocker
unless a functioning ventricular pacemaker

Drug classes that may have adverse effects on comorbid conditions

Depression
Gout

Hyperkalemia

Hyponatremia

Renovascular disease

Generally avoid beta blocker, central alpha-2 agonist
Generally avoid loop or thiazide diuretic

Generally avoid aldosterone antagonist, ACE inhibitor, ARB, renin
inhibitor
Generally avoid thiazide diuretic

Generally avoid ACE inhibitor, ARB, or renin inhibitor



ACC/AHA: Clinical Practice Guidelines (2017)

If the patient’s systolic and diastolic BPs fall into different categories, classify the patient’s hypertension according to the
highest category.
Systolic BP (mm Hg) Diastolic BP (mm Hg) 2017 guideline IJNC 7
<120 <80 Normal Normal
120-129 80 Elevated o e Lyle ey
- < Vi .
Prehypertension ey me df‘léd‘
130-139 80-89 Stage 1 hypertension
140-159 90-99 Stage 1 hypertension  e—————— 2 ‘
Stage 2 hypertension P k:rmdwjle.
>160 >100 Stage 2 hypertension treotime
[ BP thresholds & recommendations for treatment & follow-up ]
Normal BP Elevated BP Stage 1 hypertension Stage 2 hypertension
(BP <120/80 (BP 120-129/<80 (BP 130-139/80-89 ge < P
(BP >140/90 mm Hg)
mm Hg) mm Hg) mm Hg)
A 4 A 4
Promote optimal Nonpharmacologic Clinical atherosclerotic
lifestyle habits therapy CVD or estimated 10-y CVD
(Class 1) (Class 1) risk >10%*
No Yes
A 4 A 4 ; l A 4
Reassess in Reassess in Nonpharmacologic NemPETmEET o NempETEEe e
therapy & therapy &
1-3y 3-6 mo therapy ) o . —
(Class 11a) (Class 1) (Class 1) BP-lowering medication BP-lowering medicationt
(Class 1) (Class 1)

Reassess in
1 mo
(Class 1)

Reassess in
3-6 mo

(Class 1)

BP goal met

Assess &
optimize
adherence to
therapy
(Class I1b)

Consider
intensification
of therapy
(Class I1b)

Reassess in
3-6 mo
(Class 1)

INITIAL TREATMENT RECOMMENDATIONS
In the absence of specific compelling indications: ACE-I or ARB, CCB, and thiazide diuretic.
General non-black population, including those with diabetes, initial pharm treatment should
include: ACE-l or ARB, CCB, and thiazide diuretic.
General black population, initial treatment should include: CCB and thiazide diuretic.
All patients with CKD and HTN, initial tx should include: ACE-I or ARB = improve kidney outcomes
In all hypertensive patients, if goal BP is not reached within a month of initiating treatment,
increase the dose of the initial drug OR add a 2" drug from a different class.




Comparison of Hypertension Guidelines, 2011-2014

Blood Pressure NICE ESH/ESC AHA/ACC/CDC ASH/ISH JNC S8 ACC/AHA/ASH IHD
(mm Hg) 2011 2013 2013 2014 2014 2014
Definition of 2140/90 and 2140/90 2140/90 2140/90 Not addressed Not addressed
hypertension | daytime ABPM
or home BP
2135/85
Drug therapy | 2160/100 or 2140/90 2140/90 2140/90 <60 yr 2140/90 | 2140/90
daytime ABPM 260 yr 2150/90
2150/95
f-Blockers as | No Yes No No No No
first-line drug
(Step 4) (Step 3) (Step 4) Yes if CAD
Diuretic Chlorthalidone | Thiazides, Thiazides Thiazides, Thiazides, Thiazides,
Indapamide Chlorthalidone, Chlorthalidone, | Chlorthalidone, | Chlorthalidone,
Indapamide Indapamide Indapamide Indapamide
Initiate Not mentioned | In patients with | 2160/100 2160/100 2160/100 2160/100
therapy with markedly
two drugs elevated BP
BP targets <140/90 <140/90 <140/90 <140/90 <60 yr <140/90 | <140/90
280 yr <150/90 | elderly <80 yr; | Lower targets may | 280 yr <150/90 | 260 yr <150/90 | <130/80 if CAD, CAD
SBP 140-150; | be appropriate in risk equivalent, stroke,
SBP <140 in fit | some patients, TIA, Framingham risk
patients; including the score 220%
Elderly =80 yr; | elderly
SBP 140-150
BP target Not addressed | <140/85 <140/90 <140/90 <140/90 <140/90
in patients Lower targets may Lower targets may be
with diabetes be considered considered

mellitus




JNC 8 Hypertension Guideline Algorithm

Adult aged 2 18 years with HTN

Implement lifestyle modifications
Set BP goal, initiate BP-lowering medication based on algorithm

General Population
(no diabetes or CKD)

Age 260 years Age < 60 years
BP Goal BP Goal
< 140/90

<150/90
Nonblack k Black

Diabetes or CKD present

All Ages
Diabetes present
No CKD

BP Goal
<140/90

BP Goal

<140/90

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

All Ages and Races
CKD present with or
without diabetes

Initiate ACEI or ARB,
alone or combo
w/another class

Initial Drugs of Choice for Hypertension
* ACE inhibitor (ACEI)

* Angiotensin receptor blocker (ARB)

* Thiazide diuretic

* Calcium channel blocker (CCB)

Strategy Description
A Start one drug, titrate to maximum
dose, and then add a second drug.
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.
Initial combination therapy is
recommended if BP is greater than
20/10mm Hg above goal

Lifestyle changes:

Yes * Smoking Cessation

At blood pressure goal?

\l/ No

* Control blood glucose and lipids
* Diet

Reinforce lifestyle and adherence

Titrate medications to maximum doses or consider adding another medication (ACEI, ARB, CCB, Thiazide)

v'Eat healthy (i.e., DASH diet)
v'"Moderate alcohol consumption

Yes

v'Reduce sodium intake to no
more than 2,400 mg/day

At blood pressure goal?

\l/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

above medications to max (see back of card)

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

Yes

At blood pressure goal?

Continue tx and monitoring

/' No

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 evidence-based guideline for the management
of high blood pressure in adults: (JNC8). JAMA. 2014 Feb 5;311(5):507-20

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




Antihypertensives in Pregnancy (UpToDate)

Drug Class
Labetalol Combined alpha and beta
blocker
Hydralazine Peripheral vasodilator

NOTE: Due to reflex
tachycardia, monotherapy
with oral hydralazine is not
recommended; hydralazine
may be combined with
methyldopa or labetalol if
needed as add-on therapy

Nifedipine extended release | Calcium channel blocker

(ER)T

Methyldopa Centrally acting alpha

agonist

Initial dose

100 mg 2 times daily,
increase by 100 mg twice
daily every 2 to 3 days as
needed

Begin with 10 mg 4 times per

day, increase by 10 to 25
mg/dose every 2 to 5 days

30 to 60 mg once daily as an
extended release tablet,
increase at 7 to 14 day
intervals

250 mg 2 to 3 times daily,
increase every 2 days as
needed?

Usual effective dose
range

200 to 800 mg in 2 divided
doses

50to 100 mgin2to4
divided doses

30 to 90 mg once daily

250t0 1000 mgin2to3
divided doses

Maximum suggested
total daily dose

2400 mg

200 mg*

120 mg

3000 mg

Comments

Can cause
bronchoconstriction. Avoid in
patients with asthma,
chronic obstructive lung
disease, heart failure,
bradycardia (heart rate <60
beats per minute), or greater
than first-degree heart block.

The dosing interval can be
increased to 3 times daily if
blood pressure is increased
prior to the next prescribed
dose.

Do not administer
sublingually.

Based upon clinical
experience of UpToDate
contributors, some patients
better tolerate nifedipine ER
administered in 2 divided
doses, which may serve to
minimize its peak to trough
effects (eg, instead of
increasing the dose to 60 mg
once daily, it may be
desirable in some patients to
increase to 30 mg 2 times
daily).

Sedation is a common side
effect.



Interdependent and Interacting Factors in Blood Pressure Regulation

U

INTERDEPENDENT AND INTERACTING FACTORS IN BLOOD-PRESSURE REGULATION

EMOTIONAL STATES AND
MENTAL STRESS STIMULATE
SYMPATHETIC NERVES TO
VESSELS, SUPRARENAL MEDULLA,
ART VIA HYPOTHALAMUS,
RETICULAR FORMATION, AND
PRESSOR CENTERS IN MEDULLA:
AFFECTED BY SIDATIVES,

FIA, AND
CEREARAL BLOOD SUPALY

A _—

T

Y—VAOUS AND SYMPATHETIC
NERVES AFFECT MEART

RATE AND OUTPUT

B

~

~SYMPATHEINIC NIRVES MOOIFY

/

=
| SYMPATHENIC
TRUNK

CATECHOLAMINES FROM
SUPRARENAL MEDULLA
ATFECT TONE OF RESISTANCE N
VESSELS AS WELL AS
HEART RATE AND OUTPUTY

SUPRARENAL CORTICAL

PITUITARY, STIMULATE

ALDOSTE

KIDNEY

COMPRESSION
R DASEASL

ELEVATE

BLCCO
PRESSURE,

VESSELS

A%

RONE OUTPUT

SYMPATHETIC NERVES
CONTROL RENAL
ARTERIES AND
ARTERIOLES; ALSO
RENIN SUCRETION

s

-
*v
<Isn

RENIN SUBSTRATE
(ANGIOTENSINOGIN)

OR INTRARENAL VESSELS
PROMOTES OUTPUT OF RENIN BY
JUXTAGLOMERULAR CELLS

|
J{

ALDOSTERONE PROMOTES
Nat AND M;O RETENTION,

K+ EXCRETION, AND

ARTERIOLAR CONSTRICTION
(ALSO AFFECTS INTRA- AND
EXTRACELLULAR ELECTROLYTE

DISTRISUTION)

SALT INTAXE OR
DEPRIVATION AFFECTS
BLOCD PRESSURE
IN HYPERTENSIVES

ANGIOTENSIN I,
A POWERFUL
VASOCONSTRICTOR

BLOOD VOLUME
A FACTOR IN

REGUILATING
ALDOSTERONE
OuUTPUT

SOOIUM Of POTASSIUM CONCENTRATIONS

MAY AFIECT TONE OF VESSHLS

AND OO0 VOLUME

CARDIAC MUSCLE

KEY
PARASYMPATHETIC
ﬁ EFFERENTS mmm—

SYMPATHETIC
EFFERENTS emmmmmm

AFFERENTS s

HUMORAL
EFFECTS

REACTIVITY TO NERVI
STIMULI MAY BE
ACCENTUATED BY
ANGIOTENSIN »

PRESSURE |
COUNTERH
OTHER FAC

AFFECTS BLOOD PRESSY



