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‘ GAS AND NUTRIENT EXCHANGE ‘
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Wide pulse pressure ¥

Narrow pulse pressure
Hypertension
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Causes
Genetic predisposition
Lifestyle (high sodium intake, weight gain, excess alcohol intake)

Medications (prescription or over-the-counter NSAIDs, stimulants,
and decongestants) or illicit drugs

Secondary causes (renal, renovascular, endocrine, urologic)

v

Effects
Hypertension (systolic, diastolic, or both)

v

Target-organ damage

= N ™
Brain

Stroke sequelae

Multi-infarct dementia

-

Eye
Retinopathy including
cotton-wool exudates

Hemorrhage

Papilledema

hYd
b

Heart
Diastolic dysfunction
Left ventricular hypertrophy
Obstructive cardiomyopathy

Heart !failure with preserved
ejection fraction

Accelerated coronary
atherosclerosis

Myocardial infarction

Heart failure with reduced
ejection fraction

~Nv/"
J

. Kidney
Chronic kidney disease
Albuminuria
Reduced GFR
End-stage kidney failure

= ] N
Vascular

Aortic aneurysm — ascending
or descending

Atherosclerotic occlusive
disease with limb or
organ ischemia

Arterial or aortic dissection
\. J
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BLOOD VOLUME HUMORAL FACTORS
Sodium Constrictors Dilators
Mineralocorticoids Angiotensin Il Prostaglandins
Atrial natriuretic peptide Catecholamines  Kinins
Thromboxane NO
Leukotrienes
Endothelin - \
| ¥ | )
BLOOD _ CARDIAC % PERIPHERAL = L e
PRESSURE - OUTPUT RESISTANCE egia
pH, hypoxia
CARDIAC FACTORS Constrictors Dilators
Heart rate a-adrenergic B-adrenergic
Contractility NEURAL FACTORS

Og JLad slml ($59le mdesl ¥ S

L g (355,05l slag)ls Bpan «Sas 0bj Bpae) (95 x> S b (8 00 G9p 2 Foe Jele
Cuglie p Fge Jolge (Sloow (58 33, Vb Mie) aiiS (o Joo B (oL 0)05 b (lpe (oYL
oX 1S S 25 S ilS gl (slag o B pan). oS se oy ) Jlad ¢ (Bgse (58 0 VL b e B9
(Slbos Wl sl

ST oo S5 o o ]y 9 LA &S s (S e F

Gl 085S WSl b o ply o bt o Caand ) (655 e Dlas] pin (Fs)5 SleonaiSe (I
R S yine jie 4 (65l SISl 0555 ey Bl Gugd o Ll odes Joe S L
a8, b g5 )Lad a5 auiSee el i 4y 5 Wgdae gl o jgins ) (pl S oy Glalidl o5 jLaS 235 je
a5l L3 a5 ez s el a5 Mokl b oS aes o el 1) Sl G55 e g
OS5 aS wimae JUSw i S o (RalS (o ST s o5 0 (i aid (o0 AS Ty (S g
s 4 o lez g Wil 1 sl Soalians sladsysi amare Sl 1, Slaws (458 jie 5 0ad oS
2 Soilios s (85 i) (o he @ &l 51 AT el (oo T e gy 0 535 0 e

Cardiac output
peripheral vascular resistance

baroreceptor

Aortic arch
Carotid Body

chemoreceptor
autonomic afferent
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Left ventricular hypertrophy (LVH) ™
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Compliant ™

RAAS (renin-angiotensin-aldosterone system) ™

angiotensinogen
Angiotensin |

Angiotensin converting enzyme (ACE) ™

Angiotensin 1

Erectile dysfunction ™
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Ambulatory '
primary hypertension *
essential hypertension ™
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Obstructive sleep apnea (0SA) ™
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Preferred
ACE inhibitors ARBs CCBs Thiazides

ACE inhibitors | =} ARBs =
ACE inhibitors | CCBs —]
ACE inhibitors | == | Thiazides | &5

ARBs ¢k s | =@

ARBs gp | Thiazides | =5

CCBs gp | Thiazides | B3

Beta Blockers are not a preferred anti-HTN agent in
absence of comorbid conditions (e.g. CHF, CAD)

O Lad (leys o iy slagls A IS

ACE inhibitors ™
Angiotensin Receptor Blockers (ARB) ™



JLidas slag s i onl o 05T s )T ol s3Lid goaS wdits slapanilSis 51 lasds YU 5o
(V)-digd oo (Byme 5>
Moy yg20

losl oo RalS (o> JLad Az j3 008 oS | B e3ign 9P e el L Lag)ls
e le S, g0
e b WS e 6xSslr Sl e dg) g0 o izl Shauilig s 00wl Planysls
Il Gosb 3ol @ds g g @ Of 9959 el g 000 YU I (el Lid g oaile (L (s)l00 slo Wyl o
o weooe 2ol ) o jLad (8 Gedissn 9 (5 e Al L gl satie wiz po laay il 09k e
65520 61 panilSo Ylaiio| 990 (0 S 00 5 (oo gl Sl 4 (8 (G03039 2 5 (193 > (T 3l o
aas als ) e )liad g 035 puie ) o ) s job & Cosl (o 913 3529 518 ST Jlesl sl o2
39 co o8litasl e ) arg ) il el (55 o 2l b (g i s il ¢ LI s lai Lo
™ olgsal (S'e oo 4 o= lid a5 Slilew o UYas )l 6,58 s)low g 9yl Wb (y95 Lid lasid a5
Al gl o b g usyls

Bl Sl O)le byl (il (2)lse

o el S 6ol alS syl sl Cand )3 o Qizl Sl wlsn &5 ele ATl elS
B sl goysm b Cov g cul 5o madw ol Gl eaiiSper slodsg jo mrdw 09
38 01 @80 9 by (sadglae il jiiny aidliol) o g5 & o4 (covdu (lime 42 p0 350 ddglao pnly
ol el s yolas gege 53U Cow Ol Lzl eaiiSgex Jpg 50 el ool (s sio
N E T - GJ.ASM (S yan 1390 10 layls 0 ed )18 g ls L3l Cod Cend (pl Ho Ol Cax L
W5 o0 5 099 Sl S iy (e 30 S Bl AL 55 (8 (glem lejen (93,8 ST g 0iS e
Sl 15 5555 g 555 s L oo g ol et 3 s (o 935 ol |
Sz phiie Syge 4 el 5 e lie g 013 Gl yo (5)lp0l 3 Sles Grizmes WS (6 S gl (kS gn
D9 o0
Sy 4255 (gmay Gllot 50 20l o (e 4 9500 4S5 0y0) il Gal8l el o gl ol
OB i g 00,5 bass |, LQQ] s oy log pudilails

Diuretics ™

Thiazides ™

Hydrochlorothiazide ™

HTN without comorbid disease ™
Osteoporosis ™

Hypokalemia ™

Aldosterone *'

Antidiuretic Hormone(ADH) *'
Hyperuricemia *"



T lS e

S yan gie el Yol 95 (o7 45 @0l o Lol g o TG LDL (alidl sl oz g 55
S SByby oz wb byl Bkl sF ez St Wl g Wl

Gk Veamas oo (RalS 1) gl 0 ) raias oo Gl SIS 35k 90 5l gl cnlilendl a8 (2l
(Suboo ;)Xo YU e 0B aS (gol )8l Lo .aisS o oloul pd gl 4y Cogling osls ol 1) dgudl 4
gl Wikl mdly Cobo 4 eg)lo (1l B pae b ol (S

alin ogd (goig) Vb pused Cuand (0 madw izl GhalS Eeliaglejy b ailifalin Gyl slasis gm0
culee omly 09 ylad 5wl RalS (55 e i o0 @89 5 Ol i izl als JLis & o9l e
Ol (sl s yo B-V e a4 Jlass [idu S p)anlans 10 YY-YOwud (ol )0 podww il s b
Lot 0,50 ;0 WS oo (65 s> mrow (5 yden oo izl Sl 15 el g8 oyl 4 S gl
byt ) gl b 5o lo ¥ 4 a5 098 0 1S 595 Lid s pglie ()93 )La8) 1S oo o3liinl gl cnl
S5V 9L ol res & S Ll 4 e olles 5 T aaas daly (il sl T 5l e o
S3gn o3lital par L3 (5,15 lyic & )15 ol il VU (55 L2d Lais o 63l 31 )5 4 cal (a5 L
S oo AL, Hlag)ls cpl ol Slga pgs g Sl b (69)ls a0 jlew ST

Hl Cal &jle oolgils pl (bl 2)lse

19 alS s Bt 45 gl ) b S o oo sl YU 4 0 4LS pecilSe las b 2 ollS g
el Fagad atws oyl

ool mle

oo Rl A EiS p Ohgo A 2leid (s JEI Dygo 4 wleje 8 Bras Djygo 0 i oleid Grals
SoCancdsS LSl Vgl o e 09,5 55 4 355 2g)ls atwd Ml geaiShix (lacsls)no
Sleo el 55V gg sl Ty 20l 5 aile (i STST 8 (slagle Y 3 Sy sl il g gl
5 OsrmonIl ey (0l 5 0 Shos Ll (093188 (soslasd ol S )093 0 (g 5wgll 3 Shoe
30 3l a4z ;d g (el pads ooy 5l aiS g0 S sl mads izl Sl lenies 5 05l T (g00i S
OFSY g papmsl 0 S (6 o Pl i p S (o Joo Londitns (192 (5l 5 oS (o0 655 5l 5 ey
Jdo o Lol L (S ye00 a5 5 )ls Lg)L;';éMJS\ & 29l oolgils plas cul (59,0 ATl 4 axgi 0l
S5 sl O ey SRl 51 B Wsd e asa Salejs B L olee Sl ailoge oS5 )0 ) el oS

Hypercalcemia "
Overt diabetes **
Loop diuretics *°
Furosemide **

K sparing Diuretics *"
Spironolactone **
Triamterene **
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autonomic ganglion
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post-ganglionic axon

\
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pre-ganglionic\ = effector
central axon organ
nervous
system
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Gynecomastia °'

Menstrual irregularity *'
Interstitial nephritis °
Sympatholytic drugs °"
Ganglionic Blocker °
Adrenergic neuron Blocker °
Methyldopa °
a-methyl-norepinephrine °"
Sedation "

Depression °*

Night disturbance ™
Nightmare "'

Orthostatic hypotension "

Y

°

N
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Adrenergic receptor blocking drugs "

Alpha blocker **

Prazosin *°

Terazosin

Benign Prostate Hyperplasia "
Reflex tachycardia *

Nasal stiffness **

Beta blocker

Nonselective ¥

Selective "

Bradycardia "

AV Block

Masking Symptoms of Hypoglycemia **
ACE inhibitors "
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Angiotensin 2 receptor Blocker(ARB) ¥
Calcium channel Blocker **

Prinzmetal angina **

Vasodilator **

Minoxidil *'

hydralazine *"

ATP-sensitive k channels *



Sl 55 5 il 0 o siaheo VYo 3l i Jgiales JLid 8 gt 4t Al 055 L3
3l
097 9 Oy o0 odilg ol A i e @S & ol 590 Oy50 o Hypertensive emergency
IV yrmncelS'g o e 0323wl (g0 59 slog o b [Lad sl s (p0 ool J 5 (s S0
Dg ool ymalS ey 4 Ve b
YE 5,8 50 095 ,kid aub ey c0ais 0)ly ol s slay 5,1 4 <> ol o :Hypertensive urgency
I aile ST55 (slag lo 5 Vgans b el 55 iy (alS Jgl b 4 S a8 Gy b g el
(0). oS o0 o0kl |5 gislS 4
iw)ld 093 JLad g5 9o (Shal> o 1 Sl 50 (3955l 2 Hige slog,lo
Ol 5o il 00 5 plV e gatie 5L LS L (o Il ) LS 5l aS gl oo BMbI So3 LS 4 rege (95 Ll
Shal> YV (g atin 5l ow a5 Se5 Lal’ acodlSTo oS oo ooliinl [Lid S ol Lgs ke 5l >
Sl 9985 o (cupedlST a0 B 090 loyo by pos il Sy Gl Cal ol yen L9ty L g ous ol
094 g0 o3liiul (Vo b ekl (gl 99 5l ey

&lw

3 Aronow WS, Fleg JL, Pepine CJ, Artinian NT, Bakris G, Brown AS, et al. ACCF/AHA 2011 expert

consensus document on hypertension in the elderly: a report of the American College of Cardiology
Foundation Task Force on clinical expert consensus documents developed in collaboration with the
American Academy of Neurology, American Geriatrics Society, American Society for Preventive
Cardiology, American Society of Hypertension, American Society of Nephrology, Association of Black
Cardiologists, and European Society of Hypertension. Journal of the American College of Cardiology.
2011;57(20):2037-114.

Y Roush GC, Sica DA. Diuretics for hypertension: a review and update. American journal of

hypertension. 2016;29(10):1130-7.

Ay Wiysonge CS, Opie LH. B-Blockers as initial therapy for hypertension. JAMA. 2013;310(17):1851-
2.
¥ Sharma P, Blackburn RC, Parke CL, McCullough K, Marks A, Black C. Angiotensin-converting

enzyme inhibitors and angiotensin receptor blockers for adults with early (stage 1 to 3) non-diabetic
chronic kidney disease. Cochrane Database of Systematic Reviews. 2011(10).

D Marik PE, Varon J. Hypertensive crises: challenges and management. Chest. 2007;131(6):1949-62.

Preeclampsia **



