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This prospective study compared the
efficacy of nicardipine and nitroprusside
for treating hypertensive emergencies by
measuring hoemodynamic indices and
serum  catecholamine levels. Patients
admitted to the emergency department
with a hypertensive crisis and acute
pulmonary oedema received introvenous
infusions of nitroprusside (starling dose
1 pg/kyg per min, n = 20} or nicordipine
(storting dose 3 pg'kg per min, n = 20).
Both groups experienced significant
declines in systolic and diastolic blood
pressure after treatment, but there were
no significant time-dependent differences

Karen

between the groups. Heart rate decreonsed
in the nicardipine group and increased in
the mnitroprusside group, but neither
change was significant. Respiration rote
decremied and capillary oxygen saturation
rate increased after treatment in both
groups. Adrenaline and norodrenaline
levels  decreased significantly after
treatment in both growps; noradrenaline
levels were significantly decreased in the
nicardipine-treated group compared with
the nitroprusside-treated group. Injectable
nicardipine is easy to use and o8 effective
as nitroprusside for treating hypertensive
crisis with acute pulmonary oedema.
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Introduction

Hypertengive crisis is o medical emergency
choanederized by a rapid dse in blood presure
(BF} and possible sscondory domoge bo
imporiant organs such o the heard, brain
and kidney. Al keast 3 = 5% of all patents
admitted o intensive care units (POUs) via
emergency departments are expedencing o
hypertendive crisis.” - The standard treatment
for such hyperensive emergencies consists of
introvenous administration of vasodilaton:

and intensive patkent monitoring. Immediote

reduction of the average BP by approximabely
25% over a few minutes o several hours s
necessary o prevent sevens complications -7
Sodium nitropreside is effective in produdng
a prompt redudion in BE, but patients mast
e continuously monitored within an ICU or
emengency deparirment during il use - 10
Antihyperiensive drogs used in hyper.
lensive emengencies should meet  the
Tollowing criterio:
(il Rapid clinical efect;
{if) Predictably consistent

relationship;

dose-responss

118

46



H] Yang, ]G Kim, ¥$ Lim er al.

Micardipine versus nitroprusside in hypertensive emergencies

(El) Mo serous adverss elfects;
(1) Bage of use.

Sodium nilroprusside is the drog of choice
for hyperiensive ememendes accompanisd
by adoute pulmonary osdema because of it
rivpicl BP reduction and quick onses of action,
but it has some disodvantoges o8 a
visodilator. There B a donger of decraassd
preload, reflex todhyeandio and “coronary
steal” due lo coronary arbedal dilotion, as
well as the possibility of myocardial
rhaemia - Y In addtion, there s the
inconvenience of nésding o wrap infusion
b in aluminium foil o prevent light from
reaching the drug during storage or
adminisftration. In dontrast, nicardipine, a
difydropyridine calcium antegonist, produces
a dose.dependent BP reduction but does not
induce reflex tachyeardia or myocardial
depression becouse ol f8 selective adion on
arterial resistance vessels, including those of
the kidney, cerebrum, intestine and the
coronary arleries. Furthemmore, nicandpine
has no effect on vascular capacilance vessels
and is able o maintoin the cardioe prelood.
Az nicordipine is water soluble, relatively
stable and not light sensitive, it is sy o
store and convenient o use in the emergency
department.

This investigation was designed 1o
compare  the effects of introvenous
nicardipine and nitroprusside for neating
hypertensive emergencies by measuring
hoemodynamic  indices and  serum
catecholamine levels,

Patients and methods

PATIENTS

This prospective study involved patients
experiencing hypedensive emergencies who
were admilted 1o the emergency department
of Gil Medical Centre (Gochon Medical
Schood, Inchon, Korea = a terbary medical
service institution) between March 2001 and

February 200Z. Hyperensive smergendies
were chamaaderzed by a rapid rise in BF and
the risk of acute endorgon daomadge; they
were defined o3 a systolic pressure = 160 mmily
and a diastolic pressure = 100 mmHBHg,
and acute pulmonary oedema.

STUDY DESIGN
In this prospeciive study, subjects were
randomly assigned 10 one of o groups.
Group 1 received nitropruside introvenous
infusion at o starting dose of 1 pglkg per
min, whereos group 2 received nicardipine
infusion al a starting dose of 3 pglky per
min, both for 1 h. The dose was dirated o
maintain the BF at B0% of the initia]l mean
arterdal pressure. Systolic and diastolic BE,
heart rate, respiration mte, capillany ooygen
saturation I:.'ipr:ll:l and electrmocardiographic
dota were measured for all patients after
addmistion o the emergency department, just
prior o doug adminsiration (0 min), and at
15 min, 30 min, 45 min and 60 min after the
start of the drmg infusion. Blood samples
were loken al the time of admission to the
emergendy depafiment and 1 h after the drag
infusion was started, 1o measure adnenolins
and norodrenaline  levels. Palients wens
refmovied from the shsdy if they experienced
an  excessive drop in BP,  developed
arthythmia or respinstory difficulty, became
unrsponsive of kel consciousnes,

The institutional review boand approved
the study design and informed consent was
ablained from all the patients.

STATISTICAL ANALYSIS

Repeated measures analysis of varanoe was
wsed b evaluate the relationships between
the hoemodynomic indices and time, blood
catecholamine levels and study group. The
data were considered o be Statistically
significant if the Pavalue was < 0.05.
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Results

PATIENT CHARACTERISTICS AND
INFUSIOM RATES

Forty patients were recruibed to the study and
each group comprised 20 patients. The
palient charocteristics for the nicardipine.
and nitroprsidedreated groups ane given
in Table 1. Appropriate doug dosages wers
used to slabilize the BF in sach patient. The
menn (& SEM] dose of nicordipine was 3.5 +
0.5 pogy'ke per min, and thot of nitroprosside
wias 1.5 + 0.4 pg/kyg per min.

HAEMODYMNAMIC INDICES

The hoemodynomic indices reconded over
time for both groups are shown in Table 2.
There were significont decreases in systolic
B after tregtment in bath growps (P= 0.0001),
bt no significant lime-dependent differences
between the two treatment groups. Thens
were alio significant reductions in diostolic
BP in both groups (P = 000001), and no time.
dependent differences between the bwo
groups. The hearl rate decrensed in the
nicanfipineireated group and increosed in
the nitroprusside-drsated group reotive o
pre-imeatment values, bul these differsnces
were ol sdgnificant. The nspinotion rate

TABLE 1:

decreased significantly in each group after
treatment (F = 0.0Z35), bul no significant
time-dependent  differences were  [ound
between the two groups. SPI:IziEI.I'.'“I'l:'E.iHl -
significantly in soch group after treatment;
there were no infergroup timedependent
differences.

CATECHOLAMIME LEVELS

As shown in Fig. 1, ootecholamine levels
decreased significantly (P = 0.0001) in both
groups after trealment. Noradrenaline levels
in the nicardipine-treated group decreosed
significantly compared with those in the
nitroprussidestrecled group (s 0U0M4).

Discussion

The purpose of this investigation was bwo-
fold: fird, 1o investigats the hormodymamic
consequences and serum  catecholamine
responses in hypefensive emergencies; and
secondly, o compare the therpeutic efioocy
of nicardipine and nitroprosside infusions for
treating hypertensive crises.

In view of the wnpent nobure of hypers
tengive crised, phormaceutical ogents one
wsnially administersd introvenously. Sodium
nitroprusside and lobetalod are the dmugs of

Characteristics of patients with hypertensive crisis and pulmonary oedema in the

nicardipine: and nitroprusside-treated groups (n= 20 for each group)

Variable Nicardigine Mitraprussice
Male o fernale ratio 1:1.3 114
Age (¥) 59 412 60 + 14
Systolic BP (mmHg)* 196 £ 20 195 4 27
Diastolic BP (mmHg)s 14214 115413
Chverall BP (mmHg)* 141 £ 16 141 418
Drug irdusion rate (ug/kg per min) 35205 15404

Yalues are means £ SEM (exoept for male to female mibio).

BP, blood presure.
SPra.ireatment walues.
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TABELE 2:
Haemodynamic indices (mean £ SEM) before and at warious time-points after the start of

drugy administration in 40 patients with hypertensive crisis and pulmonary oedema
treated with either nicardipine, 20 patients (mean & SEM infusion rate 3.5 £ 0.5 pg/kg per
min) or nitroprusside, 20 patients (1.5 * 0.4 pg/kg per min)

Time after drug administration (min)

Variable 0 15 30 45 &0
Systolic BP (mmHg)

Micardipine 19620 150225 15118 143219 135423

Milreprusside 19528 166225 155226 148231 14424
Diastolic BP (mmHg)

Micardipine MNa£17 89219 B4£18 Bd+12 79412

Nilroprusside MN5£14 95214 BEB£13 B6+22 85+ 12
Heart rate (beats/min)

Micardipine B6+23  B6E+27 B5+33 B4+ 20 B3+ 20

Milroprussice BI+18 S0%16 9lxld 9217 91 + 16
Respiration rate (breaths/min)

Micardipine 216 1925 2045 20%5 184

Milroprussice 22+5 1923 1B+ 4 183 1843
S ()

Micardipine 9415 x4 D623 96+ 3 97 %3

Nilroprusside 954 2 9542  97&2 97 %2 96+ 3

BF, bdood prewsure; §o,, capillarny aopgen saburaton.

chaodoe, 45 but such therapeutic agents are
limited in their applications. Lobstalol, o
Boadrememgic blocker, i3 oontraindicoted in
dEeases, such as asthma and head failure,
where bronchial compromise is 1o be strictly
ovoided. The use of sodium nitroprosside
musil be accompanied by sirict patient
monitorng because of [requent
side-effects. ' Long-term administration of
socium nitroprusside can cause (although
rarely] cyanide poisoning in patients with
compromised liver function, and may induce
thiocyanate paisoning in patients with renal
diease. A general principle when tneating
hypertensive emergendies i3 o choose drugs
that hove an acceplable BP-lowering effect,
regaonable safety and the fewest side-effects.
MicardEpine, a water-soluble dehydropyridine
derivative, i& an effective pharmoceutical
agent for treating severs hypertension, and

can be administered orally or intravenously. 7

In this study, twio drugs were administensd
o palients experiencing a hyperfensive
emergency with acute pulmonary oedema. It
hos been shown that increosed peripheral
vastular resistance secondary o increased
blood levels of mischolamines can indoce
hyperension. A sudden increase in BF may
worsen el ventdoular foilure, leading o
secondary pulmonary cedema. Thus sodium
nitroprusside as well as nitroghycerin (which
wos nol investigated in this stedy) are
administersd as anti-hyperiensive drugs o
these effecis in patients with
hypedensive emergency who develop acute
pulmonary cedermao.

Micardipine may offer substantiol benefs
over, and similar therapeutic efficacy to,
soddham nitroprsside for treating hyperiensive
risis. In a sudy comparing the efeds of

IeEvVET:E
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FIGURE 1: Mean catecholamine levels before and 1 h after the start of drug
adminisfration in patients with hyperisnsive crisis and pulmaonary cedema admitted
1o the emergency department and randomized to reatment with either nicardipine
(mean £+ 5EM infusion rate 3.5 = 0.5 pgkg per min) or nitreprusside (1.5 £ 0.4 pgfhg

1 h after

sodium  nitroprusside and  nicandipine
adminigtersd o ol hyperienson odurming
after coronary bypass surgery® sodium
nitmprusside  woas  osodoted  with o
remarkable incrense in heart rate and decrease
in pulmonary arterdal pressure and pulmonany
copillary  wedge pressure. In confrast,
nicardipine wms more effective in decreasing
the systemic vasculor resisionoe. MNicandipine
rapidly bowered the BP and increased the
cordioe index. A similor stedy®® reported that
o atlain the same level of therapeutic effed,
the frequency of inhizion mate adjustments e
nicardipine was kess than that for nitroprsside.
In addition, nicardipine was relatively sasy 1o
use, while sodium nitroprusside required special
hondling to prevent light fom reaching the
drug charing use.

In our study, the systolic and diasiolic BP
reached the targel level within 1 h in both

groups, showing an excellent response o
treatrmenl. Heard nabe in the nicardipine
treated group dropped continuously and
reached a sftable stole alter treatment,
whereas the nitroprusside-treated group
showed reflex lachycardia, with the heart rate
indtinlly increasing and then demreasing Mo
arthythmios were noted in either group. The
indreased respimation mate ssmondary o acoate
pulmonary osdema was  reduced after
treatment in both groups, and the _‘n'F_n':l_z
indreased in both groups. These wene judged
Lo b secondary efects evident o8 the patients’
conditions becarme stable, mther than Erec
effects comsed by the reduction in BP.

There were several limilations to our study
design. We were nol able 1o monitor intra-
arterial BP becouse these patients were only
in the emergency department for a short

time, and a simple non-invasive method of
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measurement had o be wused rather than
more precise, bul lime-consuming, invasive
methads. The rmesearch subjects  were
restricted to those with both a hypertensive
crisis and acute pulmonary oedemo - a
small tonget group. Only 40 subjects wers
recruited, with each group oontaining
20 subjects. These small numbers limit the

statistical power of the study.

When trealing hyperensive emergencies
accompanied by cardioc and pulmonary
abnormaolities, introvenowus nicardipine i as
effective as convenlional treatment with
intravenous nitroprusside. In addition,
nicardipine has the advanioge of being
easier o administer than nitroprusside.

* Received for publication Z7 August 2003 « Accepted subjsct o revision 2 Seplember 2003
* Revised accepted 19 Movember 3005
Copyright © 2004 Combridge Medical Publications
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emergency departmens. They were first assigred
to g Blmimwte rest pevind, them a followap
hiood fresaure measurement s carried o,
Fatierts who did wot resporsd to rest were ran-
domity assigred fo receive o oral dose of an amt
byperiensive dreg with differomt mecharisms of
aetfor aad pharmacndyaamre Froperties e
doprid, amiadipine, ar labetaial), md biood
pressmire was rasssessad o Bk and 120-0minmte
imterpails. A satisfactory Mood pressure resparse
#n rest (defimed as postintervemtion systolic blood
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pressiere <180 mmy Hy and dastolic blood pres.
siere < f 10 wee Hig, sttt at deast o 20 mem Hy
reduction i besal’ systolic blood pressire andiar
a 10w Hg rediection ir basal dizstodic Blond
pressire) wars abserved in 3195 of poprietion.
Amrang rowresparmders, 79.1% bad ¢ safésfaciory
ood pressure respanse fo fhe antibyperfensive
drug treatment in @ 2-bowr aeerage folloer-npy
periad. Mo munjor adeerse everts were alsseryed.
This treatment strndegy, based on siondardized
rest @5 an inial step amd differemt arfilepertens
sive Arngs, can he effechive md safe for the
maragement of pafients with Eypertensive
wrgencies. | Clin Flypervens (Greemaich].

2008: 166 2=457 . “HaE Lir facq

nents with severe bypertension [SHT) with

oo acure marger organ damage (ATOD), -
ally kmown as a hypertensive argency, are fre-
quently managed in the emergency de-panment
{ED.' In the past, am aggressive therapewtic
approach was adwised o lower blood pressure on
the assumprion thar hypermensive urgemcy could
he associared with an increased incidence of aoane
adverse events. Current recommendations from
imernational scientihe and regularory  associa-
mions advise a gradual and conmrolled decrease
in hlosd presswre, avoiding fasr-acrion=onser
amthypertensive drugs.”™
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Hypemensive patients subjeced mo psychological
siress demanstrace blood pressure reactivity thar is
highest in those with severe amerial bypemension.*
Resting = a proven maneaver m reduce this alerr
reaction and could be associated with some blood
pressure reduction. Trearing these panients wichour
considening this and the possibilicy of a sponanenas
lvwering of blood pressure may lead o overtrear-
ment and nssue hypoperfusion. Several repors on
cerehrovascular  amd  myocardial  awmocegulation
showed thar an acare mean bleod presure redwction
»20% has been associated with ischemic events

The aim of this study was to decermine the effi-
cacy and safety of a stepped therapeuric strategy
hased oo rest followed by the use of anthyper-
tensive drags with different profiles of acrion 0
marage patients with SHT withour previous and
ATOD in the .

MATERIALS AND METHODS

Berween (Ocmber 30, 2003, and Apnl 30, 2004, we
conduced a cohont sudy evaluaring a stepped-care
mandgement sraregy with a nested, randomized,
apen-label, paralldl comparison of 3 imtermediate-
acting, ancibypenensive drugs.

Parient %election

We incloded male and female patiens aged
18 years or older who presented in the ED with
SHT, defined as a dissmlic blood presure (DEF)
level =110 mm Hg and/or a systolic blood pressure
|SBP} kevel =180 mm Hg. Patenrs were excluded i
they preseneed with ATOD or any previous heart,
rerul, or beain disease (see Definiticns); if they had
TECEfit SUFRETY, acute mrauma, infectious diseace,
hody emperature =37%C, or acure psychiarric dis-
case; of if they had received an anohypenensive
drug within the previous &0 minuces. Pregnanc
women were also excluded.

Betore amy imtervencion, every patient signed an
infrwmied consent foem thar had been approved by
the imstinmeonal ethics commames. The  climical
research mstonmonal board of the pamicipant insai-
mations also approved all protocols.

Methods

Blood pressure was messured following interna-
tional guidelines.™® An aucmard digital device
{HEM 714 IneliSense, OMRON, Schaumbarg,
1L} with appropriate cuff sizes was used in all par-
ticipating sives, and 3 separare consecutive readings
were obeained. An average of the second and chird

WML W N T SEFTESIBER 2008

Every digible patienr was evaluared with a com-
plete physical examinarion, including fandoscopy
ard elecrrocardiography.  Afterward, they  were
placed in a seaced position o rest, in 2 comfomable
and quier room withour @iking or aotve lissening
during a 30-minute perind. Blood pressure response
o rest was then assessed, and patients were idenni-
fied as responders or nonresponders [see Definitions
sectiom). Fesponders were discharged and their
blood pressure was contralled in the ambulacory
care semming. Monresponders 1o rest were randomiy
n.mpnﬂmnmg;lem’:]duudmetid!fu]hw

ing drugs: amlodipine § mg, perindopril 4 mg, or
h.l::f.:ln] 20} myg. Parients were mainmined on rest,
and blood presure was reassesed ar &0 and
120 mirures after the dose. Responders m drugs
weere discharged, adding the dnag rested ar the same
daily dire oo their therapeutic plan, while those not
responding were considersd to have trearment fail-
ures. They completed their sady pamiciparion and
were then managed by the physician as usual care
(Figare 1) All patiens were contacted by celephone
48 o 72 hours after discharge from the ED m

Dhefinitions

. ATOD: Acure rerinal changes (exudares, hemar-
rhage, or papillary edema), bearr (aose myocar-
dial imchemia, scute heart failure, some sortic
dissecriom), kidmey |acuce remal tailare], or brain
{seroke, bvpenensive encephalopachy].

L Blood pressare satsfactory respomse [respond-
ersi: A patient with a postintervention 3BP level
<18} mm Hg and DBEP level <110 mm Hg,
with ar least a 20-mm Fg reduction in basal
SBF amdfor a 10-mm Mg reduoion in bazal
DEP.

3. Safery of the rreament sracegy: We consider
thar che maragemenr of patients was safe if
there were both (1) Lack or reduced number
{=1%) of adverse evenrs (see mexx point) in the
EID szming and {2} a mean Mood pressure reduc-
rion X% from haseline during follow-up in
the EL.

4. Adverse events: Major adverse everns were car-
divwascular death, deach due 1o any camse, myo=
cardial ischemiz, or cerehrovasculer  acodent.
FRESs, OF VErTign.

Seatistical Analysis
The mean and standard deviations and, for categor:
ical ones, propomions and cheir #3% confidence
intervals [Cls) were urilized. Blood presure changes
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SHT patients without ATOD
neT4)

==

Patients with previous cardlac,
renal or braln disease eacluded

EHT patients without ATOD and without any
previcus cordise, renal or brain dissase
{n=543)

Responders A — Rtk eBpOnSE

inet75) (30 minutes)

| Monresponders n=373) |
—| etz | =
(n296)
\j
Personalized

Py Nonesponders in 60-120min  |wese | treatment and
Ire=471) {ollown

Fipre 1. Sty desgre, SHT tudicares severe byperteasion; ATOD, deate targed organ demape.

within groups were compared using paired et
and responsss were expressed as percenmges with
the chi-square test.

T obwain a precise estimate of the respanse o
the overall strategy, sssuming o response rate of
% with o preciion of 95%, i was estimared
thar the sample size would be at least 318 pamici-
panes, We planned an effective sample size of 800
patiens o ger 3 groops of adequaw sire for
COMparing response o drugs.

RESULTS
Far the purposss of this smady, 74 parienss with
SHT and wichour ATOD, recnaited in 31 sires fram
Argencina, were ientihed. From those, 155 patients
were excloded because of previous brain, cardiovas-
cular, or renal disease; 34% were included fram
Ciowoher 30, 2003, m April 30, J004. The follow-
up perind in the ED ranged from 30 o &0 minuees
for those responding o rest and berween 150 and
180 miruees for nonresponders.

Population characterisics of 704 SHT partients
withom ATOD are presented in Table.

& THE EMIRMAL OF CLESICAL HYPERTERSIN

Table. Baschine Charscierimian of Pasess With Severe
Hypertesaion Withow Scuic Tamge: Ongan Damage

Na. T
A v . 0al4 A
Make, % 5%
Ssnlic blood porwesr, mm Hy 190.1ala
Dizminlic blosd prewsse, mm Hg 106.4al3
Hemt re, heain/min T4

Blood Pressure Respanse to the Sirategy

All patients showed a smrisrically significant blood
pressure reductiom in resporse 1o redt, and a sansfac:
tary blnod pressure response, as defned in the snady,
was achieved in 31.5% 175 of 349). Blood pressure
changes are shosn in Figure 2. Patienes who did no
respond m res (n=374) were randomly asigned m
one of the study drugs (amlodipine, 133; perindop.
ril, 13% lnberalol, 102). About half of thess patients
were classified as responders ar | hour postdose
[33.2%; #5% OO, 48.1%=51.2%). Ar the end of the
second hour, 97 additional patents were classied
as rsponders (25.9%; 95% (0, 21.7%=-306%)
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Nerreszendans (n=374)

B

Response to Rest (N=549)

Meaporeers (12173

[ ser Awrage:s0 [ DBP AwragaasD |

Figure 2. Blood pressure respontse 1o rest. SBP imdicates syssolic ood presswre; DBP, diastalic blood pressure.,

Blood Pressure Response to Drugs (n=374)
gl ! Pt LI | P 1
£3.
A
¢
381
!-
e & &
g1 L An 8" | Pl J
Baal Finst tou Sacons hous
[ — s

Figure 1. Blood presiure response 1o drugs. SBP iedicates systodic Mood pressure; DBP, digstalic bood pressure.

{Figure 3). The overall cumulative response to the
srategy fincluding the rest and drug trearment
phases) was 835.8% (95% (1, §2.6%~88.5%).

Comparisons Amoag Drugs

Blood pressure favorable response (2 hoars after
drug administration) was observed in 70.7% (94 of
133), 75.5% (105 of 139), and 84.3% (86 of 102)

VOL 398 NOU 9 SEFTEMBER 2008

of the amlodipine, perindopel, and laberalol
groups, respectively (amlodipine vs labetalol v per-
indopal, P=NS). At the end of the first hour, the
following respoase rates were abserved: ambodipine,
42.8% (57 of 133); perindopril, 51.8% (72 of
139); and labetalol, 68.6% (70 of 102) (laberalod
vs perindopril, P<.01; labetalol v amlodipine,
P<01; ambodspine vs perindopril, P=NS).
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Safety of the Smratcgy and Adverse Events
In 5.7% (10 mf 175) of responders o rest and
16.0% (60 of 374) of patienes receiving drug treat-
ment, the meam blood pressure decrease was »20M%
of the haseline value during ohservation in che ED.
Seatistically significant differences were ohserved
among, individsal dnggs in renrs of the bood pres
sure decrease safery criteria. In the fise hour,
125% (13 of 102} of patens receiving labetalod
shivwed @ meam blood pressure reduction =200 mm
Hg v= 5.8% (E of 139) of patients receiving perin-
dopril and 4.5 % (& of 133) of patents receivieg
amlodipine (labetale] v= amlodipime, P<01; kbeta-
lol vs perindopmil, Pel; ambodipine vs perindopril,
F=W5). Owerall, the propamion of patiens who
showed hlood decreases above the safery
criteria was 30.4% (32 of 102) in che laberalod
group, L.8% (13 of 133 in the amlodipine group,
amd 1000% in the perindopril group (14 of 139)
{laberaled vs ambodipine, Pa.001; hbemkl v perin-
dopril, Feil; amlodipine vs perindopril, P=MNS)L
Only one panent, who receved labetalol had a
mean hlood pressure decrease =530%:.

Mo SHT-rdlaed or postinrervention major or
minar events veere Teported i any of the patents
during their EIS say.

DISCLSAI0N

The rresmment srategy, based on the assampoon
thar byperensive urgency doss nor requires acuce
blood pressure reduction, was shaown o he effective
and safe. Bomwithszanding thar rew & recom-
mended as initlal treamment for some patients with
bypertensive wgu::'hﬂ..' no previous repons could
be found regarding its efficacy in a large population
I:||:11=EDH-ul.r=l.~:r Hndr@.::&rﬂn.u‘dmmr
ars’ and Kothiar and n:ll]ugue: resperctively,
found thar 24% and 32% of 118 and 121 padents
with SHT were sacsfactorily managed withour
pharmacologic mearment. Although more parients
could he classified as responders i the rest perind
had besm more prolonged, pracrical reasoms in the
wsually crowvdesd EDY may impose @ limit oo the rime
allocated o theis straregy. Howewer, Dieterle and
m'n'nrk:n.,"eu.i]un.l:irgtlt narural course of hlond
presaare in 45 medical ED panens presenting with
miderate 1o sesvere bypertension b withour mrget
organ damage, showed thar after ) minomes’ rest
only small adairional changes in blood pressure
could be expeosed.

Most of the panents who needed anchypereens
sive dnggs in oeur sudy were classified a5 respond-
ers [791%). We employed 3 anchyperemsive
drugs with digferent mechanisms of action and

W THE KMIRNAL O CLENICAL HYPERTERRRNS

pharmacndynamic properties, and despire the imical
higher response with laberalol, all 3 drugs showed
similar respoese rates ar the end of the 2-hour ol
low-up perind. Since the allocanon of mearment
groaps was randomized bur noc bliended, there were
mare patients assigned m perindogpr] and ambodi-
pine than o labetalol, suggesnng that some hias
may have been imrodioced: we suggest thar the dif-
ference, if it exism, is probably small. As we
expected, labetalel showed a bighes propartion of a
mean blood pressure reduction =200%, bar oaly in
the first hour postdose. Mo adverse evens were
repoeted im any of the padents in che ED; neverthe:
less, snme minar adverse effecs jorthostaric bypo:
tension, dioziness, and vertigol were obsereed
during the follow-up period ourside the ED.

Dirag selecrion could be an ismes when deciding
how m achieve a gradual and consmalled reducticn
ﬂhhndpmuu'ﬁ"edi:lnutirh:hﬂ:diuednun
therapeuric aleernative, consideringg thar in SHT
pacients with normal remal funcrion, presure/nam-
wresis rescnion could he aomvated and a relaive
hypowolemic smms might be present. The 3 drugs
with different mechanisms of acrion wsed in our
smudy showed similar response parremns ar 2 hours
posidose, sugpesting thar there ane no ressons oo
sebecy ome of these drugs over the others for the
mreamment of 5HT in panencs wirhowr ATOD.

A nonaggresive siepped approach like the one
evaluated could constinae an altermative o a more
incensive imtervention employing more rapid-onset
acrion ancibyperensive drugs. Further research is
needed o explore even ks intemwe "raegies
manage the hypertensive urgency in the EId and
abe the achievement of bemer Boogerm blood
pressure comrol during  follow-up 0 prevemt
cardiovascular events in the funare.

nrhm-.h-u!gn-'m.- The awtbors ihank Bl Phoer, and
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dﬂmﬁ:mwsﬂn#m#mﬂlnd

stafiomery). The suthors abo Hunk Campball for ber
expim mwtancr i b oeawerncrtid. D Forcads oo
-'P-r*ﬂ-"ﬁm* frregram war orpamzed by e drgen

Coamcal fmwﬁrﬂwiwd?
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Profil Mean Arterial Pressure dan Tekanan Darah pada
Pasien Hipertensi Krisis dengan Kombinasi ﬁ.mlnlrlpm

Ria Angelina, Nurmainah, Robiyvants
Program Siud Farmasi, Fakuhas Kedokieran, Universnas Tanjungpura, Ponzsansk, Indonesia

Absirak

Berdasarkan pedoman pengobaian hipertensi knisis, pengobatan hiperiensi emergensi menggunakan
anithipertensi paremieral sedangkan hipertensi nxi menggunakan amishipertensi oral. Tojuanmya
iercapai perurunan Wern Artenief Pressure (MAF) di hewah 25% dan iekanan daah sisiolik/di; ik
| TDSTIHY) di bawah aten sama dengan 16071 mmiHg. Penelsian ini berbojun unink mendeskripsikan
penunman MAP dan TDSTDLF seielah 24 jam pemberian amlodipm oml dengan berhagai kombinasi
pada pasten hiperiensi krisis. Peneliiian mi menspaian penelitian observasional dengan mncangan
poinng lmiang | cross=secrianm) yang hersifat deskripinf. Pengumgpulan daia dilakukan secara retno if
herdasarkan data rekam medis pasien hiperiensi krisis rawat di BSUD Subtan Syarif Mohamad
Alimdrie Koia Ponimnak Januan 2 6-Desember IIJJMI rmg diperoleh sebanak 38
pasien. Hasil peneditian menunjukkan babroa pasien hiperiensi emergensi yang amlodipin
secara ol -l:h:nga.n komhenasi -1LI1||:-|:|:|.|:|:|':| ﬁlm"«'l memiliki milas M."I.E Jjam sehesar

dan beberapa Eerten: |:|1u1|.|:|11|.|H:a.|1 pencapaian MAFPmym !eb-m.r 3%, Namaun
demakmn, |1EI1I.I.'I.I:l'I.I:lT STIH) seielah Iu:ljl.l:n Ml di hawah st =i dengan Iﬁﬂ'-']ﬂﬂ' mru]-lg

Penggunzan amlodipin ol ch15-1 beerhn ierapi amtihi pertensi ?l:la

urgensi menunjukkan FPEu'hu.r Iﬂ-'-‘.:l"'i. 'iemunl.arl i, TIE []I] :ul-n'l.lh .E:I jam
mencapai sekstar dan di hawah ]ﬁﬂ'-']ﬂll} mmHg. Penggunaan amlodipen secara oral dengan kombinasi
anithipertensi lainnya pada pasien hipertensi eme beefium: mampu menunjukkan penurunan MAP
sesu yang diinginkan Di sisi lain, penanganan hiperiensi urgens: dengan mengpunakan amlodipin
oral dengan tﬂlﬂ'll‘lﬂ&llﬂ'lﬁll‘llh[!l‘l!nl‘l lzinnya menunjukkan pencapamn penuronan kAP
sesmn dengan man pengobaian hiperiensi krsis.

Katw luneiz Amdodmpin, hiperiensi krisis, sean grienel pressune, iekanan darah

Mean Arterial Pressure and Blood Pressure Profile in H sive
Crises Patients with Amlodipine Therapy Combinati

Abstract

Based an treatment elmes of orisis hyperiension, emergency riensive treatment uses parenieral
anithyperiensive whE:'lrI:.:uw} h'l."penﬁfr;\'-r. wses oral mwypemmue The goal EHI-H:hIETE a drop
in Mean Arterial Pressure | MAF) below 25% and iﬂmhﬂmhlnﬁwﬁ@tﬂ?lbehww
equal to 16100 mmBg. This study aimed to descnibe the decrease in and SHFDEP after 24 hours
of oral amlodipine admimistration with various combinations in patients with erisis hyperiension. This
research was an ohservational research with conss-sectional design which was Hripﬁ'ﬂ!. [ata colbectson
was done reirospectively based on medical record data of hyperiensive crisis nI: that hospitalized
al BSUD Sultan Syanf Mohamad Alkadrie Pontianak City January 0 ﬁ umtil D-:nu'nb-er 20107,
The samples ohizined were 38 patients. Results from the study showed that h".?:u'llum
paitems who used ol am]-nlﬂ:il;:mllmd'u antilyperiensive :r:nui:lnihuu had 'E-hn-u' AP values
of 24% and some emergency by om nis showed a MAP aitainment of 32% with decressed
SEPDEP afier 24 hours under L&0'L00 mmHg. The use of aral amlodipime amlodipine with
other antihypertensive comhinatsons m o hyperiensve patients showed an achievement of -
23% reduction in MAF with decreased %F‘ﬂhlﬂ howrs under 160100 mmHg. The we of
oral ambadipine with other antihypertensive combinatons in emergency h:,.'p-men:l'l.'l: patients did nod
show a desirable reduction in MAP Treatment of urgency hyperiensive by using ol amlodipme with
varioas combimations of other antihypertensive therapies showed a decrease in MAP according 1o crisis

hyperiension treatment guidelmes.
Keywords: Amlodipme, blood pressure, hyperiensive crises, mean anierial pressune

korespondensi: Dr Mermainzh, MA_, Api, Program Siudi Farmes, Falulis Kedoliieman, Universnss Toyenggers,
Pontiasak, Kalimantes Barat TR11S, Indonesia, evsdl: nunyainzh @ pharm. usan ac 58
Sankal diserima: 3 Ml 200K, Dierima asiuk diiorbkan: 12 Agesies 0 Diterbitkas: | Spiombsr 2008
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Fendihuluan

Hipetienisi krsas merupakan $sustu peningkalan
akut pada tekanan darah sigobk (TDS) dan
tekanan darah diastolik (TTD) datss 1807120
mmHyg." Berdasarkan pada ada staw tdaknya
kerusakan pada organ e, hpenena knsis
dibedakan menjadi kipertensi emergensi dan
hiperiensi urgensi® Hipenensi emergensi
ditandan dengan peningkatan TDS di ats 180
mmHyg dan TDD & aizs 120 mmHg secara
mendadak diserial dengan kerusakan argan
targel’ Kerusakan organ vang tlerjadi pada
hapeniens emergenst berupa perubahan st
mental (ensefalopan), sirok, gagal janlung,
angana, edems [xar, serangzn jantuns, aneunsm,
ke eklampesaa.’

Bendesarkan pedoman pengobastan hipertensi
krizis, ada perbedaan pemilihan antibiperensi
uniuk pengobatan hipertensi emergensi dan
hiperiens wrgens, Pengobatan dan hipenens
emergenst adalah menggunakan antihipertens
parenteral, vaiiu seperti golongan beta bloker
{esmalol ), golongan Caleien Chame! Blocker
ACCH (nikardipan stau klevadipin, serta airal,
Berbeds halma dengan hipenensi emengensi,
manajenen pengobatan  haperiensi urgensi
cukup dengan menggunakan anishipertensa oral,
Antihipertens: vang dapal dagunakan uniuk
mengatasi kipertensi urgensi adalah golongan
bt blaker (labetalol} atsu golongan central
alphia-2 agonist (kloaiding '#4*

Target lerapn yang harus dicspal pada
peziaeit hipertensi emergensi adalsh tenadanya
penurunan rerats lekansn arteri atan Wesn
Arnterial Precore (MAP) dan 1ekanan darsh
passen selama | mm, 2-6 jam bertkulnya,
dan 24 jam setelah pemberian antihipertensa,
Pembenan antibipertensi prremienal selama 1
jam diharapkan dapat memberikan penunanan
MAP sebessr 10% dukuli penerunan MAP
mencapal 15% pada sl 3-3 jam berikutiva.
Selanjutnya pada sl 24 jam, penunann MAP
mencapal 20-25% slan penuranen lekanicn
darsh mencapan di bawah 160110 mmHg. [
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si31 lain, target lerapi haperiens: ungensi adalab
lercapamya penuruisn MAT dalam wakio 24
jam sebesar 20-25% alaw penuruman TDS
TDD hargga <160¢110 mmHg 4

Fumah Sakat Umiam Daersh { RSUD) Sultan
Syvanl Mohamad Alksdne Kot Ponuanak
menggunakan anihiperiensi golongan CCH
dalam bentuk oral vaiu ambodipin dengan
berbagar kombinasi antihipertens: lainnya
dn dalam penanganan hipertenss knisis, bak
hmeriena emengensi maupun urgens, yang
artivya Iadak ada perbedaan dalam pemilihan
rute pengeunaan amlodipin uatuk pengobstan
kedua jemis hipertensi tersebul. Adanya
perbedaan dalam mansjemen pengobatan pada
pedoman pengohatan hipertensi krss dengan
tata laksama pengobatan hipenena krisis da
RELI Sulean Syvand Mohamad Alkadme Ko
Pontianak menjadi Istar belakang penelitian
il dilakukan. Fenelitian ing beriujuan umiuk
mendesknpadkan pencapatan dan penurunan
MAF s TDSTDD pada pasien hipertens
knisas setelah pembenan shlet amlodipan dengan
berbagai kombinaa antihipertensi lannya
setelzh 24 jam,

Metode

Peneliizan dilakukan mengeunakan melode
obzervasional dengan rancangan penelilzan
polong linkang | cross-seciional) vang bersifal
deskrpuif. Dats vang diambil merupakan dats
retrospek il berupa dala rekam meds pasien
hgperiena knsis rawal iap di REUD Sultan
Syaril Mohamsd Alkadrie Kota Pontianak
penede Januan 2006 hingga Desember 2007,
Jumlsh subgek penelitian sdalah sebanyak 38
subjek yang terdin dan 17 passen hipertensa
emergensi dan 21 pasien hiperiensi urgens
yang memenwhs kritena mklug.

Penelitian i telah mendapatkan kelaikan
elik dari Komisi Etk Penelitan Fakolias
Kedikieran Universites Tanjungpura demgan
nimod 105 1TTN2E WDLA0IR Pengumpulan
data dilakukan dengan menggunakan lekmk
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purpasive sampiing. Krilerss mklut antaca lain
passet yang terdiagnosis hiperiens: emergens
dan hiperiensa urgensi, pasien hapertensi krsis
dengan usia > 40 ishun, pasen yang menenma
leraps antthmperiensa golongan CCH. Krrleria
eksklusi vaiu pasien hiperiens: dengan data
rekam medis yang ndsk lengkap, pasien vang
pindah atsu dirgjuk ke rumah saku lain, dan
pasien mennggal dunsa. Data dsnalisis secara
deskriptif dan deolah dengan Microsoft Excel.

Husil

Berdasarkan Tabel 1, diketabui balwa pasien
hipertensi krisis di mstalasi rawat inap RSUD
Sultan Syanl Mohamad Alksdne Kot
Pontianak pada persode Januar 2006 samipal
dengan Desember 2017 dominan berada pada
renlang wss =d0-59 tahun. Pasien berusia
=4{-59 tahun vang mengalami hipeniensi
emergensi dan  hipertens: ungens:  secara
berturul-tural sebanyak 36 84% dan 11 58%.
Perempuan cenderung mengalam hipentensi
krisis, dengan jumlah penderita perempuan

Tahel | Karakieristik Sabjek Penelitian (n=18)

pada hiperiensi emergensi sehanyak 23 68%
dan hipertensi urgensi 44 Td%. Deayul nads
pada hipertensa knisis pada umumnya normal
(7080 kali per menit) baik pada hipertens:
EMETZENS] MEUPLN UMRENS] MEsing - masing
adalah sebesar 42.11%. Anthiperiensi yang
degunakan untuk mengatxs hipertensi krisis
pada umuminya amlodipin dengan kombands
1 {satu) antihipenensi lannya. Pasien hipertensa
emergens dan pasien hipertens: urgensi yang
menggunakan amlodipin dengan kombanas
1 {satu) antihaperiensi secara berturul-furut
adalah sebanyak 34 21% dan 42,11%. Pasien
hapertensa krisis pada wmumnva masuk
rusmah sakal ndak memiliks nwayal penyakit
kardiwvaskular baik pada pasien hipertens:
emergens | 36,84%) maupun hipetensi urgensa
[ 5i%a).
Berdasiarkan Tabel 2, dapat dalihal mengea
penanganan pengobatan hiperlensi emergens
dan urgensi menggunakan amlodspin dengan
kombinasa terapi dan 1 (sstu) dan =2 (dua)
antihipertensa, Pasien hipertend: emergensi
yang menggumakan amlodipin oral dengan

Karskieristik Hipertensi Emergensi Higerieasi | rgensi
Jwmlah Perseniase | %) Jwmlah Persentoe [ %)

L5k

=405y 14 ShEd 12 il =

=4 3 9 4 1368
Jdenls Kelamis

Lai-Laki 21 0% 4 I 5.z}

Perempuzn 23 8% 17 4474
Denvit *adi

Tk kah per menit (normalp I& 4211 L] 42,11

= 1000 ki ey mneznil 1 b3 5 13,15
Regimen Terapi

Amlodpm -1 AH 13 L2 ey | L] 4211

Amlodpm - =2 AH 4 153 5 13,15
Riwavat Penyakit boarilisvaskoular

Girok el 1} 1 k3

Jarniung 2 2T 1 Y.

Tidak memililka nweym kardiovesialar 14 ShEd 14 S0
!.:m AH —anliboperioma
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Tabsel 2 Profil Nilai Meon Arteriad Presswre Pasien Hipertensi Krisis pada Sast Masuk Rumash Sakit
dan Seielab 34 Jam Pemberian Amlodipin dengan Kombinesi Antihiperiensi Lainnyva

{m=18)
Nilai MAP Pasica Persenlise
H—AT Seteluh 24 jam Pesespaian
H:ﬂ""'"m Pemberian Nilai MAP
gt Sumsksh fwmah Sakit Astibipericnsi Setelal 24 Jam
Hipseriensi hrisis
Hata-Hats  Nilai Min-  Hsia-Rats  Nilai Min-
Nilsi MAP  Maks MAP  Nilsi MAF  Maks MAP %)
immilg  immHg  (mmbg  (mmbg
Hipertensi Emer peasi
Amlodipin +1 AH 13 145 128180 ] 83-127 bl
Amlodipin + =2 AH 4 154 147167 104 77-140 i
Hipereensi |/rgensi
Amlodipin +1 AH 16 143 113-193 ] 73-140 b
Ambndipin + =2 AH & 143 15-170 114 Yi-133 Ak
Felcrangan R WAPS G- 3, S-1ckaran darsh asboik, D lekanen darh dissblik J00-nllapercm, MARS Nran

Arteraal Provare, Min=mirmmom, Maks=mab:imum

kombinasi terapi | {satu) antihipertensi lain
wtelah 24 jam menunjukkan pencapaan MAP
mencapal di bawah 25% Namun desmkian,
beberapa pasien yang menggunakan ambodspmn
dengan ambshan =2 anthipertenss lainma
menunjukkan penurunan MAP-iya kel
lereapal dengan oplmal, vailu sehesar 32%.
Berbeda haloyva dengan pagsen hipertensi
urgensa, pengeunssn dan amlodipin dengan
kombinasi | (z) dan =2 (dua)panlshipen sns
latnmya menunjukkan pencapaian MAP vang

sesisn dengan yang diharapkan, yaitu masing-
msaig sebesar 13% dan 20%. Hal ini berar
penwrunan MAP pada pasien ungensi yang
menggunakan amlodipin dengan kombanas
anbthipertens lamiyva mencapas & bawah 25%.
Pencapasan penuraman lekansi darah selelah
24 jam baik pada pasen emergensi dan urgensa
menujukkan TDSTDD-ayva mencapal sekitar
160/ 1{40 mmHg atsu & bawah 160/100 mmHyg.
[ata secara bengkap dapat dilib pada Tabel
3

Tabed 3 Profil Tekanan Darnh Pasien Hipertensi Krisis pada Sant Masok Bamahb Sakit dan Setclob
24 Jum FPemberian Amlodipin d.l'llll Kombinasi Antihipertensi Lainnya (n=38)

hoaniidisl Tekamam Daral Kondii Tekdnan Dkrih
P poiolli & Pashen Setelah 24 jam
Masuk Rumah Sakit Pemsberian Anfihigericnmi
Kategori Jumbsh  Hats Nl Nilsi  Mats- Nilsi Nili
Hipertensd Krish Mita Mis-  Mis- Rats  Mis-  Mis-
Thi! Mlaks Mlaks T Mliaks Mliks
T Ths Thixy T Thes T
immHg) (mmHg) (mmbg) (mmig) (mmbg) (mmblg)
Hiperwensi Emerpensi
Amlodipin + 1 AH 13 I3 RS20 I-130 Q50 1O-1R0 o<1
Amlodipin + =2 AH 4 HIEN3% I9-Z BHElE0 Q4009F S-IE To-lA
Hipereensi | rgensi
Amlodipin + 1 AH ] 13 Is-24) E0-IT0 13000 02X BO-1N
Amlodipin + =21 AH -] 4 IM-2M SO-lal 609 130200 TO-1IN

hetorangan . AH-mbbpetoe, TS -1donan &eabasichik, TDD=kebenandarsh deraokk, Min-mimmam, Mak—makomem

175



Jurmal Farmasi Klindk Indonesia

Volume 7, Momaor 3, Seplember 2018

Fembahzcan

Earakiernstik subgek penelitsmn
L3 merupakan Bakior nsike uilek eradinya
hipertensi baik hipertens ermergens mawpun
wrgensl. Mula dirasakannya gejala kipertensi
sl ik saal berugia di atas 45 tahun * Ketka
uesain i atas 45 hion, mulal levadi pesunaisn
fungst endotehium. Endobelium memilk fungsi
entuk menjags elastisnas dan strukior dan
pembulub darsh ™ Perubahan strukiur pada
pembulub darsh besar menwebabkan lumen
menjad lebih sempit dan dimding pembuluh
darsh menjadi lebih kaku, Tekcanan darah yang
meningkal vang dizkibatkan berkurangnya
kelenturan dan pembulub darah besar dapat
menyebabkan beberapa perabahan iologs
sepert penanghatan resisens penikr, chasisatas
artert, dan aktivilas simpatis. ®

Hipertensi knss dominan lemgadi pada
perempuan disebabkan adanya perubahan
hormon. Sebusb basil penelissn menunjukkan
bahwa passen perempuan yang mengalami
hiperiensi emergensi maupun wrgensa bersda
padi remlang e menopaise, yailu ketika
berusia sekiar S ahen. Setelah memopause,
pda bbb perdmpaan kenadi auilu perubakan
hormonal, yailu penurunan  perbandingan
estrogen dan androgen. Penwrunan estnogen
menyebabkan peningkalan pelepasan renm
dan memacu tenadi penmgkatan tekaman darab *
Mekanisrie dan pelepasan renin merangsang
pembentukan angiotensin I vang dibantu
oleh angotensin comverting enzyme (ACE)
diubsh menjads angsotensm |1 Angiotensin 11
merupakan vasokonstrkior kust yang dapat
merangsang seknesa aldosteron oleh koneks
adrenal. Hormon ini menyebabkan penunansn
ekskresi air dan garam aleh ganjal. Kondasa ini
deapat mesingkatkan volume cairan ekstrasel dan
meningkaikan lekanan arten sehingea enadi
pemngkatan lekanan pembul ub darsh '

Denyut nadn pasien hipertensi knss, bak
hipertensi emergensi maupun urgensa, pada
wmrmnya normal (T0-80 kali per menit)
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Peninpkatan kecepstan demvul aadi baassnyg
duisign dengan penurunan volume ek
alan resastenda penfer todal (RIFT) yang dapal
meiniliki penganahs a4 tegadiiyva hipertenis.
Pemngkatan denyil mads di atas 100 kali per
el menun)jukkan hahwa lendapal kerusakan
orgain pada pasien hipertensi' Penggimain
anlihmpeniena wiluk pengobatan hipeniens
knsis lebibh banyak mengpunakan konabinas
teraps vartu kombanasi amlodipin dengan 1
(sale) anbhiperiensi lunnya, Teraps uniuk
mekgatasi hipertensi krisis harus memaliki
awitan kerja yang cepal, midsh ditirasa, dan
aman,'' mengingal tekanan darab yang harus
diturunkan barus sepera ercapal dalam wakig
24 jam dengan tuguan mencegsh enadmya
kerusakan organ.’ Oplimalisasi penggunaan
kombinasi obsl merupakan pilihan wEp
yang bepal unluk pasien dengan hiperniensi
knsi." Salah sam fakvor penyvebab terjadmya
haperiensa knsis vailu nwayal penyakil pasien
lerutama  penyakil kardiovaskular, namm
prds penelitian mi umimnmyva pasien b perens
ks yang masuk rumah sakil dak menmliki
rrwaval peiyakil kardiovaskular sebelumeaya,
bak pasien penderila hipertens: emérgens
MALHIT ungens.

Profil milai MAP dan tekanan darah pasien
hipentensi knas setelah 24 jam pemiberian
amlodipin dengan kombinasi anthiperiens
lasnmya

Penanganan dan hipertens: emergensi yang
digunakan di rumah sska adalah pemiberian
amlodipin dalam bentuk oral dengan disertai
berbagai kombinasi antshipenensi lamaya.
Penggunaan amlodipin dalam benek oral
sehagal pengobatan hipertensi emergensi mi
dikatakan belum tepal. Berdasarkan pedoman
pengobatan  hipertensi  knisis, penanganan
yang tepal uniuk hipertens: emengens: adalab
merggunakan anihiperiensi rule parenteral.
Hasil penelssan oleh Malesker dan Hilleman'
menyimpulkan babvwa penggunaan mkardipin
inlravena pada pacten hiperlensi emergens
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menunjukkan pencapaian penuranan lekanan
darsh sevara optimal. Pencapaian penunanan
tekanan darah optimal harus dlakukan secara
cepal, reversibel, dan mudsh dintrasi @npa
menimbulkan efek samping. Tugusnnya untuk
mencegsh progresifitas dan kerusakan organ
tangel'’ Kerusskan organ target vang dapatl
terjadi seperti hiperiensi ensefalopat, dseksi
aoria akwt, eklamsi, dan infark miokand akut '
Berdasarkan Tabel 2, beberapa passen hipeniensi
emergensi yang mendapatkan amlodipan oral
yang dikombinasikan antthiperiensi lminnya
belum menunjukkan penurunan MAP e
yang diharapkan. Milai MAFP yang diperoleh
adalah sebesar 32% setelah 24 jam pemberian
antihaperters, sching ga polens unluk lerpadinya
kerusakan organ masih tnggi.

Terdspat beberapa palongan antshipeniensi
yang dapal digunakan sebagal penanganan
hipertens emergensi dalam benuk panemeral,
antara lam golongan vasodilator (hdralazein,
milrogliserin, niroprusid natium), golongan
CCHB klevadipin, nikardipin), golongan beta
bboker| esmobod, labetabol, metopralil ), golongzan
angiotensin  comerting  ensyme  inhibitar/
ACE] {emalapnlat). Pemiliban antshipertensi
tersebul dilakukan dengan memperhstikan
kondisi pasen hipeniensa emergenss, seperti!
(1) ada atau dsknya kerusakan ongan larget;
12 farmakokinetik dan farmakodinamik; dan
(3) hemodinamik, efek sampaig obat, dan
tekanan darah 41

Saal menggunakan anbhipertensi secara
parenteral pada pasien hipenlensi emerngens:,
diharapkan agar dapat dilakukan pemantaisan
penurunan MAP dengan cermalt setiap 1 jam,
2-3 jam, serta 24 jam benkulnya. Penunamnan
MAP pada 1 jam pentama dibarapkan dapat
mencapal 10%, dikutn 2-3 jam berikutnya
sehesar 15%, dan selanjuinya setelab 24 jam
miencapal 20-25%. kondsi in menunjukkan
bakbwa penurunan MAP pada pasien hipertensi
emergenst harus dipantau secara bertahap,
Tujuan pemantausn secara bertahap ini adalsh
untuk mencegsh jantung dan pembulub darsh

m

di otak tdak mengalami hipoperfiss' Namun
dermaksan dan hasil penelitian in, pengukuran
TDSTDD yang tercatst pads data rekam
medis hanya dilakukan sebelum pemberian
antihipertensa dan 24 jam selelah pemberian
antihipertensa. Hasil pengukuran MAFP yang
dperoleh merupakan hasil MAP setelah 24
jam pembenan antihapertens.

Pemilihan  antihiperiensi pada  pasien
haperiensa urgensi berbada dengan hipertends
emergensi. Managemen penanganan hiperlens
urgensi yakm cukup dengan menggumkan
antihipertens: secara oral. Berdasarkan hasil
penelitian, diperoleh penggunaan amlodipin
dengan koenbamasi teraps antihmpenens |ain
menunjukkan penurunan MAP yasiu di bawah
25% dengan penurunan tekanan darah sekitar
160V 110 mmHg setelah 24 jam pemberian
antihipertenss. Hal im sesual dengan tata
laksana pengobatan hiperiens urgensi dengan
pencapaian penuraian MAP vang diperoleh
selama 24 jam pertama vailu berkisar 20-25%
dan penurunan TDSTDD mencapai 1607110
II:IJ'I:IHS,.H

Ambahipin  merupakan CCH  golongan
dibidropiridin. Mulbs kerjanya bmbat sehinggs
penurunan lekanan darabh vang lenadi pun
lambat. ** Hal ini tepat jika amlodipin diberikan
urluk mengatasi hipertensi urgensa. Golongan
CCB yang tepal dibenkan kepada pasien
hapertensa urgensi adalah nakandapin dengan
dirias 30 myg vang dapal diulang setsp 8 jam.
Hal in1 dikarenskan nikardipin memiliki efek
antibipertens: vang cepal, stabil, dan memilik
efek vang minimal terhadap demyut jantung "
Berdasarkan hasil penelitian vang dilakukan
oleh Palupt e al, penggunsen mkardipin dapat
menurunkan MAP tidak lebih dan 25% %

Anthipertensi lain vang dapst digunakan
urluk mengatasa hipertensi urgensi adalah: 1)
kaplopril dengan dosis awal sebesar 25 mg,
dengan penmgkatan dosis vang dibenkan
setelah 90-120 menil adalab 50-100 ma, 2)
labetalol dengan dosis awal 200 mg yang
dapal diulang setiap 34 am; dan 3) klamdin
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dengzan dosis awal 0,1-0,2 mg diikui dengan
penggunaan dosis sebesar (050, 1 mg sxtiap
jam sampal lercapannya lekanan darah vang
diingankan. Pemiliban antibipenensi yang lepal
dapal menyebabkan lercapainya MAF vang
diharapkan (mencapa kurang dan 25%) dan
mencegsh terpadinya kerusakan organ tanget'
Penelian il memilk keterbatisan, di
antaranya sulil untuk mendapatkan penururan
tekanan darah pada satu jam pertama setelsh
pengeunaan ohal antthiperiends lenitana pada
pezsien hiperiens: emengzensa sebab data ersebal
idak dicanturmban pads rekam medis. Kedua,
tidsk dicantumkannya jems kerusakan ongan
yang lerjad: pada pasien hiperiensi knss.

Simpulan

Beberapa passen hiperlens: emergensi vang
mendapal amlodipin oral dengan kombinasi
alihipertensa lameyva menuijukkan penunman
MAF yang belum oplimal vailu sehesar 32%,
Berbeda haloya dengan pasien hipertensi
wrgensl, penggunssn ambodipin oral dengan
kombinasi | (saiu) dan= 2 (dus) annhipertensi
menunukkan penuraidan MAP sebesar 20—
13%.

Fendannan

Penelitian ini tidak didanai oleh sumber hibsh
manapun.
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