2Quinybpwuyhl gpélpncd -
hhy&nwnnuhly Ypnhqtph
Ywnwywnpnid (wdpncjwwinnp p6
uwnwghnuwpn pnrdnLd?)

EMEI. Uhpwbywlu yhpwpnidnipjwl huuinhunnin
UnpunwpwUniejwl W br@ Ythuhyuwih nGhwdwn
Uunpwuhy UzGgjwl



e

ZpupEpintthuygh wuwndnipintip =

Zhybpunnthwih woweohtt ywwndwlwt gpupnidubkph
yuwnunipjniup ujuynud £ dhts 2600 B.C. ‘Lokiny npyku
«pdjup qupitpuwluyhtt hhjwungnipinit »

Unwoht pnidnid. Sqpnijuipnidnipinit / ipninndhuw/
wubnwpnidnipnit/ putjuikp qgby

Zhynlpunp junphnipn £ndty prpninndhw



Udparpainnp ph utnuughnwn?

Zhwytpunuhl hhywunnipinit niikgnny hhdwunubkph ks
dwup nhunid b pnidynid Bt wnnpowuyyuhwljue
hwdwljupgh wnwetwjhti pnidoqunipjut onunid:

Ujuntwdkuwyuhy, jut hwbqudwupubp, npnug nbypnid
Jupny £ wwhwtgyb) svnuy hhjuwunuungujhte
yuwjlwbtbpnid htnwgnundbint b pniddbint hwdwnp
ninbkqpnid:

Zhjwunh wdpnijuunnp ph unnughnttup pniddwt hupgp

JwhiJws E wnyjuy Epiph wenpowywhwljutt hwdwljupgh
Juquuljipynidhg b htwpwynpnipiniuhg



~Zhubpnntihy Yphq

2w hwwnnil) npnodws wpjutt dupdwtt pupdpugduts
Uhouljuyp:

Unynpwpup,

SBP > ljuud = 180 d uliny.u.

DBP > jud = 120 Ud ulinp.u



UbhGunwaabih hhwbnmbhqhwh
wurndhahninghwl

Pathophysiology of the
Hypertensive Emergency 14

Vasoconstriction, often
with intravascular
hypovolemia
— Increased circulating
catecholamines

— Activation of renin-
angiotensin-aldosterone
system

— Altered autoregulatory
function

SVR = systemic vascular resistance.

1. Ault NJ, et al. Am J Emerg Med. 1985;3(6 suppl):10-15. 2. Wallach R, et al. Am J Cardiol 1980;46:559-565.
3. Varon J, et al. Chest 2000;118:214-227_ 4. Kincaid-Smith P. J Hyperfens. 1991;9:893-899.
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FIGURE 2

Pathophysiology of Hypertensive Emergency3*
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Cerebral Autoregulation Is Central to
Treatment of Hypertensive Crises

Patients with chronic hypertension

Cerebral Blood Flow autoregulate cerebral blood flow
around higher set points

Patients with cerebral ischemia
Increasing risk of lose their ability to autoregulate

hypertensive Ischemia
encephalopathy Normotensive e
ot s s
Chronic hypertensive

Increasing risk
of ischemia

150 200 250
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End-Organ System Prevalence (%)
Neurologic

Cerebral infarction 245
Hypertensive encephalopathy 16.3

ICH or SAH 4.5

Cardiovascular

Acute pulmonary edema (left ventricular failure) 22.5
Acute congestive failure (left and/or right ventricular failure) 14.3
Acute coronary ischemia (myocardial infarction or unstable angina) 12
Renal

Acute kidney injury/failure <10
Liver

Liver enzyme elevation (most commonly associated with HELLP syndrome) 0.1-0.8
Ocular

Retinal hemorrhage/exudate 0.01-0.02
Vascular

Eclampsia 4.5

Aortic dissection (type A or B) 2
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SBP >180 mm Hg and/or
DBP >120 mm Hg

Target organ damage new/
progressive/worsening

¢ Yes No ¢

Hypertensive Markedly elevated BP
emergency

v

Reinstitute/intensify oral
antihypertensive drug therapy
and arrange follow-up

Conditions:
e Aortic dissection

e Severe preeclampsia or eclampsia
e Pheochromocytoma crisis

Yes N o




Recommendations for Hypertensive Crises and Emergencies

In adults with a hypertensive emergency, admission to an intensive
care unit is recommended for continuous monitoring of BP and
target organ damage and for parenteral administration of an
appropriate agent.

For adults with a compelling condition (i.e., aortic dissection,
severe preeclampsiaor eclampsia, or pheochromocytoma
crisis), SBP should be reduced to less than 140 mm Hg during
the first hour and to less than 120 mm Hg in aortic dissection.

For adults withouta compelling condition, SBP should be
reduced by no more than 25% within the first hour; then, if
stable, to 160/100 mm Hg withinthe next 2 to 6 hours; and
then cautiously to normal during the following 24 to 48 hours.




Parenteral drugs for treatment of hypertensive emergencies in adults*

Drug

Vasodilators

Clevidipine

Enalaprilat

Fenoldopam

Dose range

Initially 1 to 2 mg/hour as
IV infusion with rapid
titration.

Most patients respond to 4
to 6 mg/hour and are
treated with maximum
doses of 16 mg/hour or
less.

NOTE: Delivered in lipid
emulsion. 1000 mL
maximum per 24 hours
(equivalent to 21 mg/hour)

due to lipid load.

1.25 to 5 mg every 6 hours
v

Initially 0.1 mcg/kg per
minute® as IV infusion
titrated to a maximum of
1.6 mcg/kg per minute

Onset of action

2to4

13to 30

3to 10

(minutes)

Duration of action
{minutes)

5015

approximately 6 to =12
hours

30 to 60

Adverse effects"

Atrial fibrillation, nause
lipid formulation conta
potential allergens (eqg,

egg)

Precipitous fall in press
in high-renin states;
variable response,
headache, dizziness

Tachycardia, headache,
nausea, flushing



—

minute as IV infusion.

To minimize risk of cyanide
toxicity, infusion duration
should be as short as
possible and not exceed 2
mcg/kg per minute.

Patients who receive
higher doses (ie, =500
mcg/kg at a rate exceeding
2 mcg/kg per minute)
should receive sedium
thiosulfate infusion to

avoid cyanide toxicity.

pressure, decreased
cerebral blood flow,
reduced coronary blood
flow in CAD, cyanide and
thiocyanate toxicity,
nausea, vomiting, muscle
spasm, flushing, sweating

Hydralazine 10to 20 mg IV 10to 20 IV 110 24 hours IV Sudden precipitous drop in | In general, hydralazine
blood pressure, should be avoided due to
tachycardia, flushing, its prolonged and

; headache, vomiting, unpredictable hypotensive
10 to 20 mg IM (40 mg 20to 30 IM 41to 6 hours IM aggravation of angina effect.
maximum per labeling)
Labetalol and nicardipine
are generally preferred
choices for treatment of
eclampsia.

Nicardipine 5to 15 mg/hour as IV 5to 15 approximately 1.5 to =4 Tachycardia, headache, Most hypertensive

infusion. hours dizziness, nausea, flushing, = emergencies, including

Some patients may require local phlebitis, edema pregnancy induced.

up to 30 mg/hour. Avoid use in acute heart
failure.
Caution with coronary
ischemia.

Nitroglycerin (glyceryl 5to 100 mcg/minute asIvV | 2to5 5t0 10 Hypoxemia, tachycardia Potential adjunct to other

trinitrate) infusion (reflex sympathetic IV antihypertensive
activation), headache, therapy in patients with
vomiting, flushing, coronary ischemia (ACS) or
methemoglobinemia, acute pulmonary edema.
tolerance with prolonged

| use
Nitroprusside . 0.25 to 10 mcg/kg per 0.5to1 1to 10 Elevated intracranial In general, nitroprusside

should be avoided due to
its toxicity.

Nitroprusside should be
avoided in patients with
AMI, CAD, CVA, elevated
intracranial pressure,
kidney function
impairment, or hepatic
impairment.




Adrenergic inhibitors

Esmelol

Labetalol

Metoprolol

Phentolamine

250 to 500 mcg/kg loading
dose over 1 minute; then
initiate IV infusion at 25 to
50 mcg/kg per minute;
titrate incrementally up to
maximum of 300 mcg/kg
per minute

Initial bolus of 20 mg IV
followed by 20 to 80 mg IV
bolus every 10 minutes
(maximum 300 mg)

or
0.5 to 2 mg/minute as IV
loading infusion following
an initial 20 mg IV bolus
(maximum 300 mg)

Initially 1.25to 5 mg IV

followed by 2.5t0 15 mg IV
every 3 to 6 hours

5to 15mgIV bolus every 5

{0 15 minutes

1to2 10to 30

5to 10 210 4 hours
20 5108 haurs
102 1010 30

Nausea, flushing,

bronchospasm, first-
degree heart block,
infusion-site pain; half-life
prolonged in setting of
anemia

Nausea/vomiting,

paresthesias (eg, scalp
tingling), bronchospasm,
dizziness, nausea, heart
block

Refer to labetalol

Tachycardia, flushing,

headache,
nausea/vomiting

Perioperative
hypertension.

Avoid use in acute
decompensated heart
failure.

Maost hypertensive
emergencies including
myocardial ischemia,
hypertensive
encephalopathy,
pregnancy, and
postoperative
hypertension.

Avoid use in acute
decompensated heart
fallure.

Use cautiously in
obstructive or reactive
airway.

Myocardial ischemia,

perioperative
hypertension.

Avoid use in acute
decompensated heart

| failure.

Alternative option for
tatecholamine excess (eg,
adrenergic crisis secondary
to pheochromocytoma or
cocaine overdose).
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Acute aortic dissection: Rapid overview of emergency management

Management
Cotrol heartrate anl blood pressire, Maintain heartrate <60 BPM and systolic blood pressure between 100 and 120 mmHg

Administer esmalol (230 to 500 mcg/kq IV loading dose, then infuse at 25 to 50 mcg/kg per minute; titrate to maximum dose of 300 meg/kg per minute) or labetalol (20 mg IV initally,
followed by either 20 to 80 mg IV boluses every 10 minutes to a maximal dose of 300 mg, or an infusion of 0.5 to 2 mg/minute V). f beta blockers are not tolerated, alternatives are
verapamil or ditiazem.

Once heart rate Is consistently <60 BPM, give vasodilator therapy. IF the systolic blood pressure remains above 120 mmhHg, initate nitroprusside infusion (0.25 o 0.5 meg/kg per minute
ttrated to a maximum of 10 meg/kg per minute] or nicardipine infusion (25 to 3 mg/hour titrated to a maximum of 13 ma/hour). Vasodilator therapy (eq, nitroprusside, nicardiping) should
not be used without first controlling heart rate with beta blockade.

Give IV opioids for analgesia (eg, fentany)

Place bladder (Foley) catheter to assess urine output and kidney perfusion,



Options to treat hypertension before and during reperfusion thera
py for acute ischemic stroke

Patient otherwise eligible for acute reperfusion therapy except that
blood pressure is >185/110 mmHg™*
Labetalcl 10 to 20 mg intravenously over 1 to 2 minutes, may repeat one time; or

Nicardipine 5 mg/hour intravenously, titrate up by 2.5 mg/hour every 5 to 15 minutes,
maximum 15 mg/hour; when desired blood pressure reached, adjust to maintain
proper blood pressure limits; or

Clevidipine 1 to 2 mg/hour intravenously, titrate by doubling the dose every 2 to 5
minutes, maximum 21 mg/hour, until desired blood pressure reached?; or

Other agents (hydralazine, enalaprilat, etc) may alsc be considered

If blood pressure is not maintained at or below 185/110 mmHg, do not administer
alteplase

Management to maintain blood pressure at or below 180/105 mmHg
during and after acute reperfusion therapy*

Monitor blood pressure every 15 minutes for 2 hours from the start of rtPA therapy, then
every 30 minutes for 6 hours, and then every hour for 16 hours

If systolic blocod pressure is =180 to 230 mmHg or diastelic is =105 to 120 mmHg:
Labetalcl 10 mg intravenously followed by continuous infusion 2 to 8 mg/min; or

Nicardipine 5 mg/hour intravenously, titrate up toc desired effect by 2.5 mg/hour every
5 to 15 minutes, maximum 15 mg/hour; or

Clevidipine 1 toc 2 mg/hour intravencously, titrate by doubling the dose every 2 to 5
minutes, maximum 21 mg/hour, until desired blood pressure reachedf

If blood pressure is not controlled or diastolic blood pressure >140 mmHg, consider
intravenous sodium nitroprusside

* Different treatment opticns may be appropriate in patients who have comorbid
conditions that may benefit from acute reductions in blood pressure, such as acute
coronary event, acute heart failure, aortic dissection, or preeclampsia/eclampsia.

%] Clevidipine has been included as part of the 2018 guidelines for the early management of
patients with acute ischemic strokel[1],

Copyrights apply
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Acute spontaneous intracerebral hemorrhage: Rapid overview of emergency management

Treatmentt

1 Manage hypertension
v [mmedlate reatment t reduce SBP below 220 meHg: nicardipng starting at 5 may/hour IV, aleernate: abetalol 20 mg IV olus, may repeat every 10 minutes

v Subsequent, stepwis treatment,typicall over ist T to 2 hours, o redice SBP to 140 to 160 mmHg; monitor or neuralogic deterioration

Copyrights apply



Uninprwptniuyuing hpaadpawyutp,popwihu wjinnigny L
. — unLn YnpnUwip hwdwhatnwbpond—

e UnLp upunwjhu wupwywpuwnpncejntl —ywlwnwihu dhqudninutp, hwbawu
wyGjwgyncd £ Jugnnhjwgunn uhgng, npp htown £ inhuinpk) (ophuwy® bwwnphnwdh
UhwunpnwnpnLuhn, Uhinpngihgtbphu)® hGinpGnudwénipiniup UJwaqbguGine hwdwn: MGwnp
E funLuwitht) hhnpwjwaghuhg W ophtwy® jwipGunwinihg Yud wj) pGnw-wwawnhgubphg:
Wju pGpwwhwlGph bwywwnwyp hwawh yupbih £ hwuutp wpjwu duodwu 10-15
unnynu bjwqgtigdwdp:

eUnLp Yynpnuwp hwdwpunwuh? — pnedyned E ubGpGpwwihu UhunpngihgGphuny,
UiGyhnhuny, Uhjwpnhwhuny wd uGpGpwywjhu dGwnnwpnininy wd Eudnininy
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ERRbWUWhL wWniutwng ARtihswlUGn. |
P Untp hhugtnuinuihy Uspnulybnng:

: PunLpwanynLd £ hdwwnniphwyny W 2hényh

Light micr_ograph showing a-cute UpGwuinhuhuh pwnép Jwywpnwyny: Ywnplnp £
hype.rtensnve nephrosclerc?sls (formerly npn2t|, RE wnrynp wju pwgwhwjinnidubnp
malignant nephrosclerosis") J&pgtipu GU, pwUh np npwlp Ywnpnn Bu

LUwhunpnb] npn2 hhdwunutph wpjwu dupdwu
huhuwin Gphjwdwihu wunpwihu
hhqwunntpjnLtup hwugtigunwd E gindGpnijwhu
hatUuhwjh W nGUuhU-wughnuntGught hwdwywnpgh
wyunhywgduwu, husp Ywnpnn £ hwuqbgl)
hhwGpunnuhwjh upwgdwu:3wywhhwbGpunnupy
rGhwwhwl hwéwhu hwugbgunwd E
Gphywdubph $ntuyghwih Juwunpwpwgdwl.
(6L Gphywdutph wyu untp Juwuywdpn
GppGdu wwhwugnud E nhwihg, Gphywdutph
PnLuyghwih bjwgnudp Ywpnn £ hwywnuwnpayti
Light micrograph reveals fibrinoid necrosis in the LunleU 6U2quJU bnuwnwmu_ lenwhuuuwup:
preglomerular afferent arteriole (arrow) in acute dEUnnnwwdp Yuwlws E Gphywdutph

hypertensive nephrosclerosis (formerly "malignant
nephrosclerosis”). The normal muscle layer of the media has ‘fanUl]ghquh dwaUwaL[nn pwnbuuu.{dwh

been replaced by the fibrinoid material. hGun U, hGinlwpwp, oguuwywn
hwywhhwtGpwnnuhy dheng £ Gphywdwhu
hhwtpwnnuhy wpunwywng hpwyhdwyutpny
hhdwunutph hwdwin:
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~__Management of inpatient pregnant people with acute severe hypertension due to
preeclampsia (systolic blood pressure =160 mmHg and/or diastolic blood pressure =110

mmHg)*

Does the patient hawve IV access or
can it be placed quickly?

r I 1

Yes MNo

¥

= Administer nifedipine immeadiate-release 10 mg orally and
place IV as soon as possible

= If sewere hypertension persists at 20 minutes, administer
10 te 20 mg depending on initial response

= If sewere hypertension persists at 40 minutes, administer
10 to 20 mg depending on previous responses [Maximumm
cumulative dosa S0 mg per treatment episode and
180 mg/249 hours)

I 1
Sewvere hypertension Sewvere hypertension
persists resclves

v +

Administer labetalol 20 mg IV over 2 minutes

If sewere hypertension persists at 10 minutes, administer 40 mg IV

If sewvere hypertension persists at 20 mintues, administer 80 mg IV

If sewere hypertension persists at 20 minutes, administer ancther 20 mg IV

If sewere hypertension persists at 40 minutes, administer ancother 20 mg IV
{maximum cumulative dose 200 mag'24 hours: hold if heart rate <50 bpm)

A continuous infusion of 1 to 2 mg/minute can be used instead of iIntermittent therapy
|
I 1
Sewvere hypertensicn Sewvere hypertension
persists resclves

+

= Administer hydralazine 5 mg IV over 1 to 2 minutes

u If severe hypertension persists at 20 minutes, administer
5 to 10 mg IV depending on the initial responssa

= If sewere hypertension persists at 40 minutes, administer
5 to 10 mg IV, depending on previouws responses {maxirmurm
cumulative dose 20 to 30 mg per treatment event: hold if
heart rate =100 bpm)

Sewvere hypertension Sewere hypertension
persists resclves

¥ ¥ ¥ v

Begin nicardipine 3 mg/hour IV by continuous infusion
[(wia infusion pump) titrated up to 15 mao/hour to achieve
target BP 130 to 150/80 to 100 mmHg. T The effect of Closzly monitor BP and resume algorithm if
dose titrations may not be cbserved for 5 to 15 minutes; severe hypertension recurs
rapid titration should be avoided to minimize risk of
overshooting dose. 1
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Uhdwwehy-qtpwiinhuntpintiinpp:huilighglniube===
~—— hhwbpwinthy wpinwywng hpwdh&wyusph

Uhdwwrehy gbpwywnhynipjwl snpu wwwndwnutpp ywpnn Gu hwbgbgut] wpjwu adupdwl fuhuwn

pwpépwgdwl W phpwhuwihu opqwuutph uncp yuwuywdph

1. Ywnpd gnponn hwwhhwtGpunnuhy ninwdhgngutph (hwwnywwbtu Yinuhnhlu, wypnwpwuning
Ywd wy| pGuinw-pinyGpunh) nwnwptgnudp Ywpnn £ $Gnpupndnghunndwjpu : Undnpwpwp,
JGpotpu nwnwptgywoé ntnwuhongh yGpwywuqunudp Yudwagbtguh wnjwu duondp: Opw
Yinuhnhup yuyuph phetigut wpjwu duzonudp JGYy dwdyw pupwgpnud; WuntwdGUuwjuhy, npn2
pGuw-pnYyGpubp 2wwn wytih Gpywp Gu nlened wpjwu duonudp hebiguGine hwdwin, W,
hGunlwpwn, Yunpéd gnponn ubGpGpwywihu nGnwJhgngubin hwéwh wwhwupgynd GU, dhuy
uwuwuncd GU, np yepwywuquwd ptunw-wpgbuthwyhst wpnntuph hwulh:

2. UhdwwpendhdGwnhy uhgngutph punnituncdp (ophuwy® tnhpwdhu wywpnluwynn uuncun wju
hhjwunutph dnwn, ndptip punnctuncd Gu ppnupywywl dnunwdhlu opuhnwagh huhpphwninputn,
wUudbunwdhuh Udwu Jhwgnipjntuutp, ynjwhu W wyu) uwpnn £ wnwewgub) dwun
hhwGpunnuhw W rhpwhu opquuutph Juwunty:

3. bhupuwdwn $nLtuyghwih dwup nhudpntuyghwu (opnphuwy, GhjGu-Fwnpth W pwgdwyh
hwdwywpgh wunpndhwih hwdwhunwuh2uGpp Ywd nnuninnh uncp Juwudwdpn) GppGdu
wnuwsewgunid GU hhwyGpunnuhy wpunwywng hpwyhdwyubp: LUwu hhdwunuGpp Ywpnn Gu
pnLddt] dGunnudhuny, Upunpnwpniuphnny, [wpetwunwininy Ywd wj| Uhongubpnd:

4. dtnpupndnghuinndwlu Ywpnn £ bwl. wnwewglt] Swup hhwtGpunnuhw W phpwhuwihu
ongwuubph unp Juwuned:
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Presurgical Medical Preparation

Drug Starting Time
Preparation 1
Phenoxybenzamine  10-14 d before surgery
or Doxazosine 10-14 d before surgery

Preparation 2

Nifedipirn:'J As add-on to preparation L when needed

or An‘alodipins«: As add-on to preparation 1 when needed

Preparation 3

Propranolol After at least 3-4 d of preparation 1

or Atenolol After at least 3-4 d of preparation 1

Copyrights apply

10 mg b.i.d.

Imgld

30me/d

5mg/d

0mgtiad.

25mg/a

1 mg/kg/d

32mgld

60 mg/d

10 mg/d

40 mg t.1.d.

50 mg/d

BbnfunAURGHRI T —

Starting Dose  Final Dose’

Uhwju pGunw-
wngbwthwyhgh Yhpwnnidp
hwywgnLgwd E, pwlh nn
pGuw puywihsutnh Ynnuhg
wnwowgwd
Jwannhjwghwjh
wnabjuynwdp Ywpnn £
hwugbigub| widpw-
wnpGUGpghy wunpUGnh
yoydwu W wpjwl duodwu
hGuwagw pwpapwgdwun
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* Pwpdop wpywu duond ntubgnn hhdwunutGph JGd dwup (uhuwnnihy duonud
2180 UJ u.u. Wywd nhwuwnnhy duonwd 2120 JJ u.u.) - 3pwunwuwy Yud
wuhdwwunndwunhy Ywd spwpnwguwg hhwtpwntbuhy Yphqutbp Gu W snLtuGu
unp rhpwhu opgwuutph Juwuywop:

« 3hdwlnutn, npnup nLlutlu qagwihnptbu pwpap wpjwu du2ned, nLuGu
rhpwhuwihu opgwulGph uncp, 2wnpnitbwywywu Juwudwdph Lpwulbnp Ywd
whunwuhaubp - wpunwywpg wd uhdywnndwwnhy Ywd pwpnwguwg
hhwGnwGuhYy Unhqutip Gu

e [Chpwju opquittph Juwudwoénipjut quuwhwwnnid, htsp upny k
wwhwlok] hwunil] jwpnpuwnp ptunkph b whonnpnohs
hEwnwgnunnipniuubph ogurnugnpéniu:

« Uuhbkwnweogbkih yhd&wljh pniddwt puinhwiunip mujnphljut  downbnt hwdwp
hhywinh Unwn wkwnp t pugunr]ki hunndy hpundh&wljubpp (ophtiwl
Ejjwdwyuhwt b wnpuugh obpnnuquunnudp b $Enjupninghinndwi):

e Pnidnmu - oyunhdw phpuwhw — oyunhdwy ntnkpny - oyunhduyg
phpwjuwiht heignud, Ywju]ws hhukpinnuhl Yphgh nkuwlhg
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