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» Epidemiology

Complications:

v" The complications of hypertension account for 9.4 million deaths worldwide/yr

v It is estimated that up to 1.58 billion adults will suffer from complications of hypertension
by 2025, worldwide.

v Approximately one in three adult (age 20 years or older) Americans have elevated BP.

v' Among hypertensive patients, 54.1% are at their goal BP, 76.5% are treated, and 82.7%
are aware they have hypertension.

v The overall incidence is similar between men and women.
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Table 1: Number of deaths from selected causes by age groups: Jordan MoH, 2009

Under1| 14 5-14 | 1524 | 25-44 | 45-64 | 65years | Not
Cause of death year | years | years | years | years | years | andover | stated Total
Diseases of the circulatory system (100-199) 5 12 8 25 231 1343 3675 19 5318
Acute rheumatic fever and chronic rheumatic heart diseases (100-109) 0 0 0 1 0 0 5 0 6
Hypertensive diseases (110-115) 0 1 1 1 A4 219 771 6 1023
Ischaemic heart diseases (120-125) 2 0 1 9 126 643 1218 10 2009
Acute myocardial infarction (121-122) 1 0 1 5 93 416 715 6 1237 |
Other ischaemic heart diseases (120,123-125) 1 0 0 4 33 227 503 4 772 )
¢ N/ 7
Pulmonary heart disease and disease of pulmonary circulation (126-128) 0 0 0 3 16 30 81 0 130 J
Heart failure (150) 2 7 2 3 15 95 330 3 457 c 0&5{
Other forms of heart disease (130-149 151) 1 3 0 3 15 A4 32 0 78 \ y
Cerebrovascular diseases (160-169) 0 1 3 5 24 314 1197 0 1544 \/9/ S
Atherosclerosis (170) 0 0 0 0 1 2 9 0 12 <
\
Aortic aneurysm and dissection and other aneurysms (171-172) 0 0 0 0 6 8 17 0 31 4)\}%
Other diseases of the circulatory system (173-199) 0 0 1 0 4 8 15 0 28
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> Etiology Lolballel st Tl o

Essential (or primary) HTN

v Over 90% of individuals with high BP have essential HTN
v" HTN results from unknown pathophysiologic etiology (cannot be cured, can be controlled)

v" Genetic factors may play a role in the development of essential HTN

Secondary HTN

v" Less than 10% of patients - either a comorbid disease or a drug (or other product) is
responsible for elevating BP (Table 2)

v' Patients have a specific cause of their HTN - can be cured

v Removing the offending agent (when feasible) or treating/correcting the underlying
comorbid condition should be the first step in management
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Table 2: Secondary causes of hypertension fff@;’/-‘
Diseases Chronic kidney disease, Cushing’s syndrome, Coarctation of the
bt i Gl e it i 22 Phbnt iy 20 12 | 0T, Obstructive sleep apnea, Parathyroid disease,
Bon 4555 o il o0 D G g g 14265032 3 | Pheochromocytoma, Primary aldosteronism, Renovascular
W) w,)dvhy ;) [P WER PE P 1Y Jbest
T el T OO " disease, Thyroid disease
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Drugs associated with Amphetamines, Corticosteroids (cortisone, dexamethasone,
hypertension hydrocortisone, methylprednisolone, prednisolone, prednisone,
(For some patients, the addition of triamcinolone), Calcineurin inhibitors (cyclosporine,

these agents can be the cause of tacrolimus), Deconéessr{antsﬂ()f)hsgldoe?ﬁledrme phenylephrine),
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bromocriptine, dlhydroergotamme
M oy on. Identlfymg 4 methysergide), Erythropoiesis- stlmulatlng agents
temporal relationship between

i ~«As-0 | (erythropoietin, darbepoetin Estros en _containing oral
starting the suspected agent and o ( ryHrop athepogtin), g &

P M s contraceptives, Nonsteroidal anti-inflammatory drugs-

suggestive of drug-induced BP cyclooxygenase-2 selective (celecoxib) and nonselective,
elevation). Others: desvenlafaxine, venlafaxine, bupropion
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Situations related to drug use B-blocker or centrally acting a-agonists (when abruptly ©
discontinued), B-blocker without a-blocker first when treating o=

medication it self ) G (e . . R, |
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Street drugs and other products Cocaine and cocaine withdrawal, Ephedra alkaloids, Nicotine
and withdrawal, anabolic steroids, narcotic withdrawal, ergot-
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» Pathophysiology
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v’ Arterial BP is the pressure in the arterial wall measured in mm Hg. \

v Two arterial BP values: systolic BP (SBP) and diastolic BP (DBP) 6 eyt

v" SBP represents the peak value, which is achieved during cardiac contraction. s Pﬁ'?;{
e e " @ntrackion  ~

v DBP is achieved after contraction when the cardiac chambers are filling, and regI;)C?h?I(}tS

the minimum value. relasabion Aot G0 Ciiliny 42 ey . loosse P

v Mean arterial pressure (MAP) is the average pressure throughout the cardiac cycle of

contraction. It is sometimes used clinically to represent overall arterial BP, especially in
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hypertensive emergency. - il

v" During a cardiac cycle, two-thirds of the time is spent in diastole and one third in systole.

Therefore, the MAP is calcula y using the following equation; W by s

MAP = (SBP x 1/3) + (DBP x 2/3) | > (#-lciup frogpocy
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v" Arterial BP is mathematically defined as the product of cardiac output (CO) and total
peripheral resistance (TPR) according to the following equation:

BP =CO x TPR
v" CO is the major determinant of SBP, whereas TPR largely determines DBP.

v CO is a function of stroke volume, heart rate (HR), and venous capacitance.

v" An increase in CO normally results in a compensatory decrease in TPR; likewise, an
increase in TPR results in a decrease in CO.

onshvichie
\‘\K’\_{ s Conshrichien
o SRR ET TR e e

./’ ~ SMFFneSS
DV of arrary
Al Mo 5Ly 5l 2215 1 s UGAJZ\:» e O:\o\"-Zqu-ovJ\ dapliny
A2 PO Y Lo Ugyup |31 AKis d)y 13l kbl §1 bh:_,\ 126Y) Regulate 8p I dua é\{.‘uﬁ- o
¢iCkan e ' . " Balance ?_\LCW_,

PIEICENS e J D podideb B g, Lol

- - : mechonisine



&g

Osasp E&up \3) Ogent=  SSpc Wlae
3

HTN/,"."U.“‘Pé‘L‘A‘fU -\\ftau\a\'cdzywz/r‘.éldp Sl Ltu_, o ) ot ‘J__,_s

UG s 5ot a3 b L U RQ Ny ot Facker i e AL

SLp ) Fachr X Contrel d2u medication asbe il e ducls

BP M tainkance JE\ 2/ Vecep¥ors AR g, _\‘d,u'i-/}!\;\
% / B afd Teontracklity =
Blocke ¢ e
Rlockev P TeR o Vaso (oﬂS"'(Mée"‘j\ oA
Xy agonist —o lnypetensive visk "
optimizatind PG !
T

st sppamdh U Ko, AR vascwav fone

Sypieric it Syt Cardiac

Blood

P T
Pressure

SC a3
vl Mz, Wt suoigesly el

Stroke
Volume

16 pyzotl —j‘.'gaCav{(vadm/J( S

fling  awdsd
Yelaxakion) s\3\ peort S

o Adapted from APhA’s Completed Review for Pharmacy. Gourley, DR. 2004
AL 0N onse Qace 31 By o2 b Sikuakion s Combinabiopinins 652 4

Peripheral
Resistance

DACE oy — O
G pRBL — Sk
BOernvn

Plasma
Volume

Voss Constrada

Vootong t’.n\g,@
*RP@&%“’U& -l'-NJ L) 27 @)

L O




wointane of RO POPEN T PRI REFUIN | PR LN (P S o

0) U1 gt Iy JS Sl 7 oo niall £ L))
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1 Drop in blood pressure - % -
Regulation : e oo dl LAy gl juats o
o Drop in fluid volume lhger JH e J§ s e o

@)Nwrona.t Veamlolfm‘\ ¢ \/
. . angiotensinogen e N
Renin release from kidney - Angiotensin Il also acts
directly on blood vessels,
Y stimulating vasoconstriction
Renin acts on angiotensinogen to form angiotensin 1. (narrowing).
ACE (angiotensin-converting
enzyme) release from lungs &
>
» ACE acts on angiotensin | to form angiotensin Il. &NaCI
H,O
- €
4 Angiotensin Il acts on the
adrenal gland to stimulate release of Aldosterone acts on the kidneys
aldosterone. P to stimulate reabsorption of

salt (NaCl) and water (H,0).
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Different systems are physiologically interrelated. A defect in one component (pathologic
disturbances) may alter normal function in another. Therefore, cumulative abnormalities
may explain the development of essential hypertension.
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> Clinical Presentation

General: may appear healthy or may have additional CV risk factors:

Age (greater than or equal to 55 years for men, greater than or equal to 65 years for women)

Diabetes (type 1 or type 2)

Dyslipidemia

Albuminuria

Family history of premature CV disease

Overweight (BMI 25-29.9 kg/m?) or Obesity (BMI >30 kg/m?)
Physical inactivity

Tobacco use

Symptoms: usually none related to elevated BP.

Signs: previously elevated BP values.
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Routine laboratory tests: BUN, serum creatinine, fasting lipid panel, fasting blood glucose,

serum electrolytes (sodium, potassium), hemoglobin and hematocrit, and spot urine albumin-to-
creatinine ratio. Ja 6‘—'349'—“'-' HTN G250 98 131 Gyel Lae spasicily e J s

renal defects yo Sla (585 hin J) (S GY Ay yall complzcatzon s
May have normal values and still have hypertensiong; 7y |1 jLs 58 Slasadll la 065 oS a

Abnormal values consistent with either additional CV risk factors or hypertension-related damage.
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Hypertension-related complications: (PMH or diagnostic findings)
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- Brain (stroke, transient ischemic attack, dementia) cmplcaty
- Eyes (retinopathy) yperten5|on
- Heart (left ventricular hypertrophy [LVH], angina, prior
MI, prior coronary revascularization, HF) cmlmscular . l \
- Kidney (chronic kidney disease [CKD]) LvH; cHb. 1 Stroke, Dementis,

Hemorrhage,
Alzheimer's

- Peripheral vasculature (peripheral arterial disease [PAD])
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> Diagnostic conmderaﬁﬁdgz%gnostic H Sfarrm 0465 self monitoring of blood pressure J |sdgiin oia
v" Hypertension is called the silent killer because most patients do not have symptoms.

v' The primary physical finding is elevated BP.
v" The diagnosis of hypertension cannot be made based on only one elevated BP measurement.

v" The average of two or more measurements taken during two or more clinical encounters is
required to diagnose hypertension.

v" Outside of clinical setting measurements (ambulatory and self-BP monitoring) are recommended
for diagnostic confirmation before starting antihypertensive therapy.

v" For patients without a history of CAD, noncoronary atherosclerotic vascular disease (ASCVD),
LV dysfunction, or DM, it is also important to estimate future risk of CV disease and clinical
ASCVD.

v" The 10-year risk of clinical ASCVD (defined as coronary death or nonfatal MI, or fatal or

nonfatal stroke) can be found at: http://tools.acc.org/ASCVD-Risk-Estimator/
sasg algorithm of treatment J1 aAU U HE Or MI QLA 51501 lial dacsd aanic oS 08 198 yas gyl olas uly
saalia JI medication J) osg patients at which risk Leale aaias o) &lou¥ | oy
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D) | tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/

ASCVD Risk Estimator Plus

Estimate Risk [ReTTARWNY 5 PNy PRVINEGPIT V.

lle 4llainY

App should be used for primary prevention patients (those without ASCVD) only.
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.. *Quiet room, comfortable temperature
20 L5 apL, Jale v2l>+ No smoking, coffee, exercise for 30min

How to measure BP
+ Empty bladder

+ Relax for 3—5 Min,5.» @@.olsdf”
Back &D Take 3 measurements at 1min intervals
o=l * Use the average of the Iast 2 measurements
supported No talking during —

and between measurements Chnie I (0L
Cufftofitarmsize — . js.0))
(small, usual, large)’ AShes

Arm bare and resting.
Mid-arm at heart level

Validated
electronic
upper-arm cuff2
or manual
auscultatory

1 For manual auscultatory
devices the inflatable bladder
of the cuff must cover
75~100 % of the individual's
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v Inaccuracies with the manual BP measurements result from:
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1. Inherent biologic variability of BP (env1ronmenta1 temperature, the time of day, meals,

physical activity, posture, alcohol, nicotine, and emotions)

2. Inaccuracies related to suboptimal technique
AN — N

3. The white coat effect (~15% to 20% of patients): BP values rise in a clinical setting but

return to normal in nonclinical environments using home or ambulatory BP (ABP)
) Measurements < mwwad 653 79 Ui Ln O30 ) o1y 5, 0005 A bW B4

Masked hypertension: a decrease in BP occurs in the clinical setting (home BP is
,@“Z’ﬁ hypertensive, while the in-office BP is normotensive or substantially lower than that at
o7 home) - may lead to under treatment or lack of treatment for hypertension.

5. Variations between IHW measuring BP due to differences in hearing or technique
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v" In the clinic setting, standard BP measurement procedures (eg, appropriate rest period, correct
technique, correct cuft size) are often not followed, which results in poor estimation of true BP.

v Due to various human factors related to manual measurements of BP, use of oscillometric devices
is generally preferred.

» Natural Course of Disease ~1-
v" Essential hypertension is usually preceded by elevated BP values. (QJ

v' BP values may fluctuate between elevated and normal levels for a period.

v’ As the disease progresses, BP elevation becomes chronic.

v" Hypertension-associated complications




» Treatment L S oshbivp!
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Overall goal of treatment: Combrett
reduce associated morbidity and 3
mortalit§ ¥ (eg, SO1860al oSSV

coronary events, cerebrovascular DMO?Q/J e bsp J s | \
events, HF, kidney disease). '
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Goal S oW

The specific selection of profmwea > 125180 ‘ ;

antihypertensive drug therapy
should be based on evidence

demonstrating CV event reduction. ~
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