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SAZETAK: Arterijska je hipertenzija najées¢i uzrok kardiovaskularnih bolesti kao i smrtnosti. Znatno
pridonosi ucestalosti ostalih kroni¢nih bolesti, od kojih su najucestalije infarkt miokarda i mozdani
udar. Arterijska hipertenzija, bilo ona kroni¢na neregulirana, a posebno u sluc¢aju hipertenzivne
hitnoce ili emergencije, kompleksno je stanje koje je potrebno odgovarajuce procijeniti i zbrinuti. Hi-
pertenzivne emergencije nisu u¢estale u populaciji, ali su ozbiljna hitna stanja koja u kratkom vre-
menu, ako se odgovarajuée ne zbrinu, uzrokuju ireverzibilno osteéenje i gubitak funkcije ciljnih or-
gana. Promptno i u¢inkovito postupanje u izvanbolni¢koj hitnoj medicinskoj sluzbi znatno doprinosi
kvaliteti cjelokupnoga zdravstvenog sustava.

SUMMARY: Arterial hypertension is the most common cause of cardiovascular diseases and mortal-
ity. It significantly contributes to the incidence of other chronic diseases, the most frequent being myo-
cardial infarction and stroke. Arterial hypertension, whether chronically uncontrolled or especially
in case of hypertensive emergency, represents a complex state that must be adequately assessed and
managed. Hypertensive emergencies are not common in the general population, but represent a seri-
ous health emergency that can rapidly lead to irreversible damage and loss of function of target organs
if not treated adequately. Prompt and effective treatment in prehospital emergency care significantly
contributes to the overall quality of the healthcare system.
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ojedinac¢ne se smjernice i konsenzusi ra-
P zlikuju u stupnjevanju vrijednosti arterij-

skoga tlaka iznad granicéne vrijednosti te
podjelama na prijehipertenziju i ,pravu” arterij-
sku hipertenziju (AH)*2. Definicije, dijagnosticki
kriteriji i stupnjevanje AH-a prikazane u ovome
preglednom ¢lanku sukladne su smjernicama
Europskoga kardioloskog drustva i Europskoga
drustva za hipertenziju (engl. ESC/ESH, prema
European Society of Cardiology / European Soci-
ety of Hypertension)*. Prema preporukama ESC/
ESH-a, povisene vrijednosti arterijskoga tlaka
(AT) u svih bolesnika starijih od 16 godina stup-
njuju se kako je navedeno u tablici 1. Navedene
se vrijednosti AT-a odnose na one izmjerene u
lije¢nickoj ordinaciji standardnim mjerenjem.

with regard to grading arterial pressure val-

ues above the normal range and with regard
to classification into pre-hypertension and “true”
arterial hypertension (AH)*®. The definitions, di-
agnostic criteria, and grading for AH described in
this review are based on the guidelines of the Eu-
ropean Society of Cardiology (ESC) and the Euro-
pean Society of Hypertension (ESH)'. According
to the ESC/ESH guidelines, elevated blood pres-
sure values in all patients above the age of 16 are
graded as described in Table 1. These blood pres-
sure (BP) values refer to standard in-office meas-
urements performed in a doctor’s office.

Individual guidelines and consensuses differ
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TABLE 1. Grading of hypertension according to blood pressure values and the current Guidelines for the Management of Arterial

Hypertension .

Grade of hypertension Systolic blood pressure (nmHg) Diastolic blood pressure (nmHg)

Optimal blood pressure <120 and <80
Normal blood pressure 120-129 and/or 80-84
“Pre-hypertension/high normal” blood pressure 130-139 and/or 85-89
Grade 1 hypertension 140-159 and/or 90-99
Grade 2 hypertension 160-179 and/or 100-109
Grade 3 hypertension >180 and/or 2110
Isolated systolic hypertension 2140 and/or <90

Anamneza i heteroanamnesticki podatci
na mjestu intervencije

Timoviizvanbolnicke hitne medicinske pomoci ¢esto su prvi
medicinski djelatnici koji dolaze u kontakt s bolesnikom koji
ima povisene vrijednosti AT-a. Navedene vrijednosti bolesnik
najéesée mijeri ,kuénim” sfigmomanometrom, u veéini slu-
¢ajeva automatiziranim. Vrijednosti AT-a izmjerene takvim
uredajem minimalno se razlikuju od onih izmjerenih u lijec¢-
nickoj ordinaciji, iako postoji znanstveni konsenzus unutar
hipertenzioloske struke temeljen na postoje¢im istraziva-
njima koja pokazuju da kué¢na mjerenja prikazuju vrijednosti
AT-a niZe za otprilike 5 mmHg od onih mjerenih u lijeénickoj
ordinaciji*. Stoga i sama hipertenzioloska drustva granicu za
prvi stupanj AH-a (ako se dijagnosticira na temelju vrijednos-
ti izmjerenih kod kuce) spusta na vrijednosti »135/85 mmHg
umjesto =140/90. Pri dolaska na mjesto intervencije, ako je
bolesnik asimptomatski (a ima povisen AT), potrebno je prov-
jeriti uzima li antihipertenzivne lijekove koji su mu propisa-
ni, u kojoj dozi i ucestalosti te preklapa li se njegov nacin
uzimanja s onim propisanim u medicinskoj dokumentaciji.
Uputno je provijeriti zabiljeZene vrijednosti AT-a na digital-
nom bolesnikovu mjeracu tlaka (ako uredaj podrzava takvu
funkciju 1 ako postoji) te provjeriti vodi li bolesnik dnevnik
AT-a radi procjene izmjerenih vrijednosti i vremenskog od-
maka od poc¢etka hipertenzivne epizode. Potrebno je izmjeriti
AT bolesnika. Iako ne postoji velik broj istrazivanja koja us-
poreduju valjanost mjerenja AT-a u izvanbolni¢kim uvjetima
s bolni¢kim mjerenjem, objavljene studije pokazuju relativno
male razlike izmedu AT-a koje je izmjerio bolnic¢ar u izva-
nbolnic¢kim u usporedbi s mjerenjima u bolni¢kim uvjetima:
prosjek varijacije u sistolickom tlaku krec¢e se od —3,8 do —4,6
mmHg, a u dijastolickom od +0,42 do —3,6 mmHg®.
Primjerenju AT-a treba obratiti paznju na ispravnu tehniku
mjerenja, pazeci na sljedece®:
+ bolesnik nije konzumirao kofein ili nikotin minimalno 30
minuta prije mjerenja
+ bolesnik bi prije mjerenja trebao sjediti uspravno barem 5
minuta, neprekrizenih nogu
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Anamnesis and heteroanamnesis during a
prehospital intervention

Emergency medical teams are often the first medical profes-
sionals coming into contact with patients who have elevated BP
values. These values are usually measured by the patient using
an at-home sphygmomanometer, in most cases an automatic
one. BP values measured by such a device differ only minimally
from those measured in-office, although scientific consensus
among hypertension experts based on current studies indicates
that measurements at home show BP values approximately 5
mmHg lower than those measured in a doctor's office*. Thus,
hypertension guidelines have lowered the value for the classifi-
cation of the first grade of AH (if it is diagnosed based on values
measured at home) to 2135/85 mmHg instead of >140/90*. When
arriving to an intervention, if the patient is asymptomatic (but
has elevated BP), it is necessary to ascertain whether the patient
is taking the antihypertensive medication prescribed to them
and at which doses and frequency, as well as whether their
mode of intake matches the prescription in the medical docu-
mentation. It is recommended to assess the measurement val-
ues stored on the patient’s digital pressure measurement device
(if the device supports this function) and to check whether the
patient is leading an BP journal in order to assess the measured
values and the time since the start of the hypertensive episode.
The patient’s BP value should be measured. Although there are
few studies comparing the validity of measuring BP values
outside the hospital in comparison with in-hospital measure-
ments, published studies found relatively small differences in
BP measured by medical personnel outside the hospital in com-
parison with hospital conditions: the average variation in sys-
tolic BP is between -3.8 to -4.6 mmHg, and the average variation
in diastolic BP ranges from +0.42 to -3.6 mmHg?.

When measuring BP values, correct measurement techniques
should be adhered to, while making sure of the following®:
+ That the patient has not consumed caffeine or nicotine for
at least 30 minutes before the measurement.

+ The patient should be seated in an upright position for at
least 5 minutes before the measurement, without crossing
their legs.



+ duljina orukvice trebala bi iznositi 80 % opsega nadlaktice,

a Sirina 40 % opsega nadlaktice

+ bolesnik ne bi trebao govoriti tijekom mjerenja AT-a

+ ruka bi trebala biti naslonjena na ¢vrstu podlogu otprilike

narazini srca

+ treba ukloniti usku odje¢u na bolesnikovoj nadlaktici prije

mjerenja.

Bitno je uzeti anamnezu/heteroanemnezu i obaviti klinicki
pregled kako bi se postavila sumnja na moguce sekundarne
uzroke AH-a i razluc¢iti akutno nastalu od neprepoznate kro-

nicne AH.

U sljede¢im su tablicama kratko navedene najvaznije pre-
poruke. Tablica 2 prikazuje najvaznija anamnesticka pitanja
te moguce uzroke, odnosno etiologiju koja se njima Zeli ispitati.
Tablica 3 opisuje dijelove klini¢kog pregleda vazne za proc-
jenu bolesnika s hipertenzijom, a tablica 4 navodi najcesée
uzroke sekundarne hipertenzije te stavke iz anamneze i sta-

tusa povezane s njima.

Delali¢ D, Simic¢ A, Nesek Adam V, Prkacin I.

+ The cuff length should be 80% of the circumference of the
upper arm, and the width should be 40% of the upper arm.

+ The patient should not speak during BP measurement.

+ The hand should be resting on a firm surface, approxima-
tely at the level of the heart.

+ Tight clothing should be removed from the patient’s upper
arm before commencing the measurement.

It is important to perform anamnesis/heteroanamnesis
and a clinical examination in order to establish suspicion of
possible secondary causes of AH and differentiate newly-de-
veloped acute AH from undiagnosed chronic AH.

The following tables provide a brief overview of the most
important recommendations. Table 2 shows the most impor-
tant questions related to the patient’s medical history and the
potential causes, i.e, the etiology, that they are used to assess.
Table 3 describes the parts of the clinical examination that
are important for assessing a patient with hypertension. Ta-
ble 4 lists the most common causes of secondary hyperten-
sion and related items in the anamnesis and patient status.

TABLE 2. Personal medical history questions useful for establishing the differential diagnosis of hypertension etiology.

Question

Suspected etiology

Has a physician ever told you/Do you know that you have high
blood pressure?

Open type question — a certain number of patients do not consider themselves
as having arterial hypertension although they are taking or have been taking
antihypertensive medications.

Do you have chest pain?

Myocardial infarction. Aortic dissection.

Do you have shortness of breath/difficulty breathing?

Myocardial infarction. Aortic dissection. Pulmonary edema. Heart failure.

Are you taking any medications or plant-based substances? Are
you taking any supplements/drugs of abuse?

Neuroleptic malignant syndrome. Serotonin syndrome. Cocaine abuse. Te-
trahydrocannabinol abuse.

Have you recently stopped taking medications/plant-based
substances/drugs of abuse/alcoholic beverages?

Delirium tremens. Withdrawal syndromes. Rebound effect (with abrupt termina-
tion of beta blocker therapy).

Do you feel weakness in your arms or legs/confusion/dizziness/
tingling/nausea? Are you having difficulties talking?

Cerebrovascular incident. Transient ischemic attack. Intracranial hemorrhage.

Do you snore while sleeping? Do you wake up during the night?
Do you feel tired during the day?

Obstructive sleep apnea syndrome.

Have you ever had high blood pressure that did did not decrease
with your usual blood pressure medications?

Resistant renovascular hypertension. Hyperaldosteronism. Hyperthyroidism.

Has your physicians recently changed your blood pressure medi-

cations or their dose?

Lowering of the dose of current antihypertensive medication or recent change
of antihypertensive medication that could explain the sudden increase in blood
pressure.

Which blood pressure medications do you take? How often?

Survey of the patient's medication-taking habits and whether they match with
the prescribed therapeutic regime.

Do you urinate regularly? When was the last time you urinated?
How much urine did you pass?

Chronic kidney disease. Acute kidney injury.

Cardiologia Croatica O
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TABLE 3. Clinical examination findings and their correlated etiologies.

Clinical examination finding

Correlated etiology

Precordial murmur.
Assymetrical extremity pulses.
Changes in the neurologic status.

Aortic dissection

Jugular vein distension.
Rhales on pulmonary auscultation.
Pretibial and perimalleolar edema.

Heart failure

Palpable, pulsating abdominal mass.
Auscultatory murmur over the abdomen

Abdominal aortic aneurysm

Extremity hyper/hypo-reflexia.
Palpable enlarged thyroid gland.

Hypo/hyperthyroidism

Hemorrhage,
papillary edema on fundoscopy.

Hypertensive retinopathy

TABLE 4. Secondary causes of hypertension and their correlated personal medical history and clinical examination findings,

along with the indicated diagnostic workup.

Personal medical history/clinical examination finding

Etiology

Further diagnostic workup indicated in hospital unit

Murmur over the thoracic aorta (auscultated between
the shoulder blades)

Barely palpable or nonpalpable femoral artery pulses

>20 mmHg difference in systolic BP between the
upper and lower extremities

Coarctation of the aorta

Transthoracic echocardiography
Multislice computed tomography of the aorta

Renal artery murmur (auscultated paraumbilically)

Increased serum creatinine concentration and/or
proteinuria on urine dipstick test

Renal artery stenosis

Renal artery Doppler ultrasonography
Multislice computed tomography of the renal arteries

Bradycardia/Tachycardia
Dysmenorrhea/Amenorrhea
Sudden weight loss or weight gain

Functional disorders of the
thyroid gland

Laboratory workup: measurement of serum thyroid stimu-
lating hormone, free serum triiodothyronine, free serum
thyroxine, anti-thyroid peroxidase antibodies

Hypokalemia
Hypernatremia

Primary hyperaldosteronism

Laboratory workup: measurement of serum renin, aldoste-
rone, aldosterone/renin ratio

Multislice computed tomography of the adrenal glands

Snoring during sleep
Apneic episodes and sudden waking from sleep

Obstructive sleep apnea

Polysomnography, drug induced sleep endoscopy

syndrome
Fatigue during daytime
Pallor/Headache/Syncope Laboratory workup: measurement of metanephrine/nor-
Tachycardia Pheochromocytoma metanephrine and adrenaline/noradrenaline in a 24h urine

Paroxysmal BP surges

sample

Abdominal obesity
“Buffalo hump”
“Moon facies”
Hyperglycemia
Red abdominal striations

Cushing's disease/Insulin
resistance

Laboratory workup: measurement of cortisol in a 24h urine
sample

Dexamethasone suppression test

Measurement of serum insulin concentration and insulin
resistance index

O cardiologia Croatica
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Uloga 12-kanalnog elektrokardiograma u
hitnim stanjima

Elektrokardiografija (EKG) je esencijalna pretraga u obradbi
AH-a. Lako je ponovljiva, neinvazivna te dostupna u kuéi bo-
lesnika ili u kolima izvanbolni¢ke hitne medicinske sluzbe,
pa je stoga nuzno obaviti 12-kanalni EKG pri prvom kontaktu
s bolesnikom te ga ponoviti kada za to postoji indikacija. Pri
obradi hipertenzivnog bolesnika, EKG ima najvazniju ulogu
u otkrivanju akutnoga koronarnog sindroma, bilo da je rije¢
o okluzivnom infarktu miokarda (OMI, prema engl. occlusion
myocardial infarction) bilo o neokluzivnom infarktu miokar-
da (NOMI, prema engl. non-occlusion myocardial infarcti-
on). Prema preporukama American College of Cardiology za
obradbu akutne boli u prsistu u hitnoj sluzbi iz 2022. godine,
pri oc¢itavanju EKG-a posebnu pozornost treba obratiti na na-
laze koji upuc¢uju na OMI jedne od koronarnih arterija ili nji-
hovih grana’. Medu takve nalaze ehokardiograma ubraja se
elevacija ST-segmenta u kongruentnim odvodima te ekviva-
lenti poput posteriornog infarkta miokarda sa ST-elevacijom
(STEMI), blok lijeve grane ili ventricular paced ritam s pozi-
tivnim Sgarbossa ili modificiranim Sgarbossa kriterijima, De
Winterov znak te hiperakutni T-valovi’. Detaljniji se opisi na-
vedenih nalaza nalaze u tablici 5.

U slucéaju klinicke sumnje, a kada na nalazu EKG-a posto-
ji S1IQ3T3 uzorak, treba razmisljati o plu¢noj emboliji uz sve
ostale dijagnosticke elemente. Prospektivna istrazivanja koja
su proucavala nalaze EKG-a pokazala su da ¢etvrtina boles-
nika s plu¢nom embolijom nema S1Q3T3 uzorak, odnosno
patoloski nalaz EKG-a®. Analiza 212 EKG zapisa pokazala je
da se S1Q3T3 uzorak pojavljuje jednakom ucestalos¢u u boles-
nika koji imaju pluénu emboliju i u onih koji je nemaju te je
identificirala tahikardiju (osjetljivost 62,5 %, specificnost 77,5
%) 1 novonastali blok desne grane (osjetljivost 93,3 %, specifi¢-
nost 100 %) kao nalaze EKG-a statisti¢ki zna¢ajno povezane s
dijagnozom plu¢ne embolije®.

Terapijski pristup

Terapijski pristup AH-u u ovom ¢e se ¢lanku podijeliti na
pristup hipertenzivnoj emergenciji ili krizi, koja se definira
kao povisena vrijednost AT-a koja uzrokuje akutno oste¢enje
ciljnih organa te zahtijeva trenuta¢no snizivanje kako bi se
oc¢uvala funkcija zahvac¢enih organa i organskih sustava, te
asimptomatskoj nereguliranoj AH? Razlog ovoj podjeli jest
¢injenica da, iako je relativno rijetka pojava, hipertenzivna je
emergencija hitno stanje koje, ako se ne lije¢i odgovarajuce
i pravodobno, uzrokuje trajne posljedice u izrazito kratkom
razdoblju. Asimptomatska neregulirana AH (ranije poznata
kao ,hipertenzivna urgencija“) posljedica je kroni¢nih dege-
nerativnih promjena mikrovaskulature i makrovaskulature
koje nastaju tijekom nekoliko mjeseci/godina te, iako je neo-
visan ¢imbenik rizika za niz bolesti, nije hitno stanje koje ¢e
kroz nekoliko sati uzrokovati ireverzibilna o$tec¢enja ciljnih
organa®. Izbor medikamentnog lijecenja te ciljevi znatno se
razlikuju izmedu opisanih patofizioloskih entiteta pa ih je
potrebno obraditi zasebno.

TERAPIJSKI PRISTUP ASIMPTOMATSKOJ
NEREGULIRANOJ ARTERIJSKOJ HIPERTENZIJI

U 6 — 8 % bolesnika s izmjerenim povisenim vrijednostima
AT-a prilikom prvog kontakta u hitnoj sluzbi, pri otpustu kuci

Delali¢ D, Simic¢ A, Nesek Adam V, Prkacin I.

The role of the 12-lead electrocardiogram
in emergencies

Electrocardiography (ECG) is an essential examination for
AH. It is easily repeatable, non-invasive, and available in the
patient’s home or the emergency services vehicle, and it is
thus necessary to perform a 12-lead ECG during the first con-
tact with the patient, repeating the examination when indi-
cated. During the examination of a hypertensive patient, ECG
has the most important role in discovering acute coronary
syndrome, whether occlusion myocardial infarction (OMI)
or non-occlusion myocardial infarction (NOMI). According to
the 2022 recommendations of the American College of Car-
diology for the treatment of acute chest pain in emergency
services, physicians interpreting the ECG should pay special
attention to findings that indicate OMI of one of the coronary
arteries or their branches’. Such ECG findings include ST-
segment elevation in the relevant leads or equivalents such
as posterior myocardial infarction with ST-elevation (STEMI),
left branch block, or ventricular paced rhythm with positive
or modified Sgarbossa criteria, de Winter sign, and hyperacute
T-waves’ More detailed descriptions of these findings are pre-
sented in Table 5.

In case of clinical suspicion, when the SIQ3T3 sign is pre-
sent on the ECG, pulmonary embolism should be considered
along with all the other diagnostic elements. Prospective
studies that examined ECG findings showed that a quarter of
patients with pulmonary embolism did not have the S1IQ3T3
sign, i.e, no pathological ECG findings®. Analysis of 212 ECG
results showed that the S1Q3T3 sign was equally prevalent in
patients with and without pulmonary embolism, and identi-
fied tachycardia (sensitivity 62.5%, specificity 77.5%) and new-
ly-developed right branch block (sensitivity 93.3%, specificity
100.00%) as ECG findings that were statistically significantly
associated with the diagnosis of pulmonary embolism?®.

Treatment approach

This review divides the treatment approaches to AH into ap-
proaches for hypertensive emergency or crisis, which is de-
fined as elevated BP values leading to acute damage to target
organs and requiring immediate reduction in order to pre-
serve the function of affected organs and organ systems, and
approaches for asymptomatic uncontrolled AH? The reason
for this division is the fact that, although relatively rare, hy-
pertensive emergency represents an emergency state which,
if not treated in an adequate and timely manner, leads to per-
manent consequences in a very short period of time. Asymp-
tomatic uncontrolled AH (previously known as “hypertensive
urgency”) is the consequence of degenerative changes of
the micro- and macro-vasculature that develop over several
months or years that, although an independent risk factor
for numerous diseases, does not represent a state of medical
emergency that will lead to irreversible target organ damage
within several hours®. The choice of medication treatment
and its goals differ significantly for these two pathophysio-
logical entities and must therefore be addressed individually.

TREATMENT APPROACH FOR ASYMPTOMATIC
UNCONTROLLED ARTERIAL HYPERTENSION

Approximately 6-8% of patients with elevated BP values
measured at first contact with emergency services are diag-

Cardiologia Croatica O
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Management of emergency medical conditions related to arterial hypertension in the prehospital setting

TABLE 5. Electrocardiography findings correlated with myocardial ischemia (adapted from the 2022 American College of Cardio-

logy guidelines on the evaluation of chest pain in the emergency department’).

Finding

Criteria

ST-Elevation Myocardial Infarction equivalents

Posterior STEMI

Horizontal ST-segment depression in V1-V3
Dominant R-wave (R/S ratio >1) in V2
Upright T waves in anterior leads
Prominent and broad R-wave (>30 ms)

Confirmation by ST-segment elevation of <0.5 mm in at least 1 of leads
V7-v9

de Winter Sign

Tall, prominent, symmetrical T waves arising from upsloping ST-segment
depression >1 mm at the J-point in the precordial leads

0.5-1 mm ST-segment elevation may be seen in lead aVR

Hyperacute T-waves

Broad, asymmetric, peaked T waves may be seen early in ST-elevation
myocardial infarction

Serial electrocardiograms over very short intervals are useful to assess
for progression to ST-Elevation Myocardial Infarction

Left bundle branch block or ventricular paced rhythm
with Smith-modified Sgarbossa Criteria

Positive if any of the following are present:

Concordant ST-segment elevation of T mm in leads with a positive QRS
complex

Concordant ST-segment depression of 1 mm in V1-V3

ST-segment elevation at the J-point, relative to the QRS onset, is at least
1 mm and has an amplitude of at least 25% of the preceding S-wave

Left bundle branch block or ventricular paced rhythm
with Sgarbossa Criteria

A total score 23 points is required:
Concordant ST-segment elevation =1 mm in leads with a positive QRS
complex (5 points)
Concordant ST-segment depression >1 mm in leads V1-V3 (3 points)
Discordant ST-segment elevation =5 mm in leads with a negative QRS
complex (2 points)

If there is discordant ST-segment elevation =5 mm, consider ST/S ratio
<-0.25

Findings consistent with acute or subacute myocardial ischemia

Wellens syndrome

Biphasic or deeply inverted and symmetric T waves in leads V2 and V3
(may extend to V6)

Recent angina
Absence of Q waves

ST-segment depression

Horizontal or downsloping ST-segment depression 0.5 mm at the J-po-
int in 2 or more contiguous leads is suggestive of myocardial ischemia

Inverted T-waves

May be seen in ischemia (subacute) or infarction (may be fixed and asso-
ciated with Q waves) in continuous leads

ST-segment elevation in lead aVR

ST-segment elevation in aVR <1 mm
Multi-lead ST-segment depression in leads |, Il, Val, and/or V4-V6
Absence of contiguous ST-segment elevation in other leads

dijagnosticira se AH 1 propiSe se preporuka za antihiperten-
zivne lijekove'? Iako je u oko 75 % bolesnika s povisenim
tlakom nalaz povisene vrijednosti AT-a nepovezan s razlo-
gom dolaska, postoje istrazivanja koja pokazuju da bolesnici
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nosed with AH at hospital discharge, with a prescription for
antihypertensive medication'2. Although elevated BP values
are not related to the reason for admission in approximately
75% of patients, some studies have shown that patients with



sa znatno poviSenim vrijednostima (stadij 3. hipertenzije) u
hitnoj sluzbi imaju neprepoznatu kroni¢nu AH te da se takav
nalaz ne moze pripisati isklju¢ivo boli ili tjeskobit®*,

Pri dono$enju odluke o zapoc¢injanju peroralnoga antihi-
pertenzivnog lijeCenja u izvanbolni¢koj hitnoj sluzbi u boles-
nika s asimptomatskom nereguliranom AH, lije¢nik treba
razmotriti nekoliko vaznih ¢imbenika. Prije svega, treba ima-
ti na umu potencijalni rizik od pojave ijatrogene hipotenzije u
starijih od 80 godina, fragilnih i/ili u onih optere¢enih komor-
biditetima. Valja razmotriti i korist od kratkoroénoga snizenja
povisene vrijednosti AT-a uporabom peroralnih antihiperten-
ziva u odsutnosti drugih simptoma. Takoder treba prikupiti
informacije o lokalnoj dostupnosti lijeénika obiteljske medi-
cine te vjerojatnost da ¢e daljnja ambulantna obradba AH-a
biti provedena. Istrazivanja koja su proucavala vrijednosti
AT-a izmjerene uzastopnim mjerenjima u izvanbolnic¢koj hit-
noj sluzbi pokazale su prosjecan pad dijastolickoga tlaka za
11,6 mmHg u drugome uzastopnom mjerenju s 20 minuta raz-
maka od prvog. U bolesnika s urednim vrijednostima AT-a u
prvome mjerenju, drugo se mjerenje razlikovalo za samo 3,7
mmHg*. Stoga odluka o zapoc¢injanju peroralnog lije¢enja an-
tihipertenzivnim lijekovima ovisi o prosudbi lijeénika nakon
razmatranja ¢imbenika vezanih uz svakoga pojedinac¢nog
bolesnika, a radi jednostavnosti postupanja smjernice ESH
u slucaju izmjerenog 2. i 3. stadija AH-a preporucaju uvesti
fiksnu antihipertenzivnu terapiju'. Iako ne zahtijevaju hitno
i trenuta¢no zbrinjavanje, bolesnici s asimptomatskom ne-
reguliranom AH i dalje su ranjiva skupina kojoj je potrebno
pracenje i obradba lije¢nika primarne zdravstvene zastite. U
retrospektivnoj analizi koju su proveli Frei 1 sur, u 2,7 % bo-
lesnika koji su se javili u hitnu sluzbu zbog povisenog AT-a
razvio se nezeljeni dogadaj unutar 7 dana od otpusta iz hitne
sluzbe (75 % neZeljenih dogadaja ¢inilo je popustanje srca, a
25 % akutnu bubreznu ozljedu)’. Vazno je naglasiti vaznost
savjetovanja uz preporuku plana obrade i lijecenja koju daje
bolesnikov lije¢nik obiteljske medicine unutar 7 dana, te pru-
Zanja uputa vezanih uz indikacije za kontaktiranje hitne sluz-
be ili javljanje u nju.

Ako je potrebno zapoceti antihipertenzivno lijeenje, prepo-
rucuje se primjena fiksnih oralnih antihipertenziva za veéinu
bolesnika. Ubolesnika mladih od 65 godina s novoutvrdenom
AH stadija 2. 1 3. preporuka je koristiti se kombiniranom pe-
roralnom antihipertenzivnom terapijom, a, prema Smjerni-
cama ESH/ESC-a iz 2018., preporucuje se primijeniti inhibitor
angiotenzin konvertiraju¢eg enzima (ACEI)/antagonist kalcija
tbl. 1 puta peroralno ako bolesnik nema edeme, a, ako ih ima,
preporucuje se kombinacija ACEI-a s diuretikom u jednoj ta-
bleti. Ostale fiksne kombinacije lijekova u jednoj tableti koje
sadrzavaju angiotenzin receptor blokator i blokator kalcijevih
kanala ili druge tiazidne diuretike ili beta-blokator (u slu¢aju
tahikardije / fibrilacije atrija / stanja nakon infarkta miokarda)
propisuju se ovisno o pridruzenim stanjima. U starijih/fragil-
nih bolesnika preporuka je zapoceti s monoterapijom*. Najce-
S¢e se primjenjuje peroralno antagonist kalcija (amlodipin a
5 mg tbl. 1 puta) ili ACEI (ramipril a 5 mg tbl.). Korisnom se u
izvanbolni¢kim uvijetima pokazala i primjena anksiolitika®’.

TERAPIJSKI PRISTUP HIPERTENZIVNOJ
EMERGENCIJI

Tablica 6 sadrZava popis najce$c¢ih uzroka vezanih uz hiper-
tenzivnu emergencijy, tj. akutno nastalo hipertenzivno stanje
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significantly elevated values (grade 3 hypertension) in emer-
gency departments had undiagnosed chronic AH, and that
such findings cannot be ascribed solely to pain or anxiety*3,

When making a decision on commencing peroral antihy-
pertensive treatment in a prehospital emergency setting for
patients with asymptomatic uncontrolled AH, physicians
must consider several important factors. Above all, they must
consider the potential risk of the development of iatrogenic
hypotension in patients above the age 80, fragile patients, and/
or patients with comorbidities. They should also consider the
benefits of short-term reduction of elevated BP values using
peroral antihypertensive medication in the absence of other
symptoms. Additionally, they should obtain information on the
local availability of general practice physicians and the likeli-
hood that further clinical treatment of AH will be performed.
Studies that examined BP values from consecutive measure-
ments in prehospital emergency interventions showed an
average decrease of diastolic pressure of 11.6 mmHg in the
second consecutive measurement that took place 20 min-
utes after the first. In patients with normal BP values at first
measurement, the second measurement differed by only 3.5
mmHg*. Thus, the decision to commence peroral treatment
with antihypertensive medication depends on the physician’s
assessment after considering factors tied to each individual
patient, and the ESH guidelines recommend fixed antihyper-
tensive therapy for AH grades 1 and 2 in order to simplify de-
cisionmaking!. Although they do not require emergency and
immediate treatment, patients with asymptomatic and un-
controlled AH are still a vulnerable group that requires moni-
toring and treatment by primary healthcare physicians. A
retrospective analysis conducted by Frei et al. found that 2.7%
of patients presenting to emergency services due to elevated
BP developed an adverse event within 7 days after being dis-
charged from emergency services (75% of adverse events were
heart failure, 25% were acute kidney damage)®. It is crucial to
emphasize the importance of consulting the patient’s family
physician and recommending a treatment plan within 7 days,
as well as providing instructions with regard to indications for
contacting or presenting to emergency services.

If antihypertensive treatment should be commenced, the
application of fixed oral antihypertensives is recommended in
most patients. Combined peroral antihypertensive therapy is
recommended in patients younger than 65 with newly-diag-
nosed AHgrades 2 and 3,and the ESH/ESC Guidelines from 2018
recommend the application of a single-pill angiotensin-con-
verting enzyme inhibitor (ACEI)/calcium antagonist x1 perorally
if the patient is edema-free, whereas a single-pill combination of
an ACEI and diuretic is recommended for patients with edema.
Other single-pill fixed combinations containing angiotensin
receptor blockers, calcium channel blockers, or other thiazide
diuretics or beta blockers (in case of tachycardia/atrial fibrilla-
tion/post-myocardial infarction) are prescribed depending on
comorbid states and conditions. Starting with monotherapy is
recommended in older/fragile patients®. This usually consists of
peroral application of a calcium antagonist (amlodipine 5 mg x1)
or ACEI (ramipril 5 mg). The application of anxiolytics has also
been shown to be beneficial in out-of-hospital settings".

TREATMENT APPROACH IN HYPERTENSIVE
EMERGENCY

Table 6 contains a list of the most common causes relat-
ed to hypertensive emergency, which is a newly-developed
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Management of emergency medical conditions related to arterial hypertension in the prehospital setting

koje zahtijeva promptno i odgovarajuce lijeCenje povisenog
AT-a. Definicija hipertenzivne emergencije za potrebe ovog
¢lanka prosirena je na stanja koja se prikazuju s klinickom
slikom akutnog oste¢enja ciljnog organa uz izmjeren AT naj-
¢eScée visi od 180/120 mmHg, uzimajuéi u obzir ogranic¢ene
mogucnosti laboratorijske i slikovne obradbe u izvanvanbol-
ni¢koj hitnoj medicinskoj sluzbi (HMS).

acute hypertensive state that requires prompt and appropri-
ate treatment for elevated BP. For the purpose of these rec-
ommendations, the definition of hypertensive emergency has
been extended to states that present with a clinical picture of
target organ damage, with BP values usually above 180/120
mmHg, given the limited capacity for laboratory and imaging
examinations in prehospital emergency services.

TABLE 6. The most common etiologies leading to hypertensive emergencies.

Myocardial infarction

Pulmonary edema

Preeclampsia

Cerebrovascular incident

Hyperthyroidism

Aortic dissection

Sympathomimetic intoxication (i.e., cocaine)

Malignant hypertension with acute kidney injury

Terapijski pristup hipertenzivnoj
emergenciji — terapijski ciljevi

Osim definiranja hipertenzivne emergencije, nuzno je odre-
diti terapijske ciljeve prije zapoc¢injanja medikamentne in-
tervencije. Preporucuje se pracenje vrijednosti srednjega
arterijskog tlaka (MAP, prema engl. mean arterial pressure)
pri odredivanju pocetnih i ciljnih vrijednosti arterijskoga
tlaka (AT) u hipertenzivnoj emergenciji’*. MAP se racuna pre-
ma formuli: [2x(dijastolicki tlak) + sistolicki tlak]/3. Ciljne su
vrijednosti MAP-a izmedu 70 i 100 mmHg. Ako se AT mjeri
poluautomatiziranom oscilometrijskom orukvicom kakav
se nalazi na vecini digitalnih tlakomjera i monitora, stvarna
izmjerena vrijednost jest MAP, dok su sistolicki i dijastolicki
tlak aproksimirani formulama i algoritmima specificnima
za odredenog proizvodaca uredaja’®*. MAP pozitivno korelira
sa stupnjem o$teéenja ciljnih organa, najboljim pokazate-
ljem ozbiljnosti hipertenzivne emergencije?®. Ako je moguce,
preporucuje se izmjeriti vrijednosti AT-a na objema rukama
preko vise mjerenja kako bi se §to preciznije odredile pocetne
vrijednosti MAP-a.

Pri formiranju terapijskoga plana potrebno je uzeti u obzir
bolesnikovu anamnezuy, tj. je li rije¢ o osobi s kroni¢nom, ve¢
postoje¢om AH (gdje je poZeljno snizivati vrijednosti AT-a
sporije 1 manjim intenzitetom) ili o prethodno normotenziv-
noj osobi s naglo nastalom AH (gdje je moguce sniziti vrijed-
nosti AT-a brze i ve¢im intenzitetom).

Ako anamnesti¢ki podatci nisu dostupni, razuman je cilj
sniziti MAP za otprilike 20 % unutar prva 2 sata, a zatim sma-
njiti MAP na 125 mmHg kroz 2 — 6 sati, ovisno o etiologiji i
pridruZenim stanjima bolesnika®?',
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Treatment approach for hypertensive
emergencies — treatment goals

In addition to defining hypertensive emergency, it is neces-
sary to determine treatment goals before starting medica-
tion therapy. It is recommended to monitor mean arterial
pressure (MAP) values when determining the baseline and
target BP values in hypertensive emergencies®. MAP is cal-
culated using the formula: [2x(diastolic pressure) + systolic
pressure]/3. Target MAP values are between 70-100 mmHg.
If BP is measured using a semiautomated cuff-oscillometric
device as found on most digital blood pressure devices and
monitors, the displayed value is the MAP, while systolic and
diastolic pressure are approximated using formulas and al-
gorithms specific to individual manufacturers®®. MAP has a
positive correlation with the level of target organ damage, the
best indicator of the severity of hypertensive emergency?. If
possible, BP should be measured in both arms over several
measurements in order to obtain the most precise possible
baseline MAP value.

When forming the treatment plan, the patient’s medical
history must be considered, i.e, whether they are a person
with chronic, preexisting AH (in which case BP reduction
should be performed at a slower pace and intensity) or a previ-
ously normotensive person with suddenly-developing AH (in
which case BP reduction can be performed at a higher pace
and intensity).

If medical history data are not available, a reasonable goal is
to reduce MAP by approximately 20% within the first 2 hours,
followed by reducing MAP to 125 mmHg over the course of 2-6
hours, depending on the etiology and patient comorbidities®?,



Prije zapoc¢injanja antihipertenzivnog lije¢enja pozZeljno je
lijec¢iti druge potencijalne uzroke povisenog AT-a u svrhu op-
timizacije kontrole AH-a te prevencije ijatrogene hipotenzije.
Primjeri su takvih uzroka navedeni u tablici 7.
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Before starting antihypertensive treatment, it is recom-
mended to treat other potential causes of elevated BP in order
to optimize AH control and prevent iatrogenic hypotension.
Examples of such causes are presented in Table 7.

TABLE 7. The most common reversible secondary causes of an increase in blood pressure.

Cause of increased blood pressure

Therapy

Pain

Analgesic agents

Volume overload

Diuretic agents

Agitation/Acute psychosis

Antipsychotic agents

Obstructive uropathy/Urinary retention

Urinary catheter placement

Izbor lijeka za zbrinjavanje pojedinog bolesnika i stanja od-
luka je lije¢nika koji zbrinjava bolesnika te stoga smatramo
neuputnim pruZzati konkretne algoritme za zbrinjavanje po-
jedinih situacija. Hitni bolesnici sa simptomima i znakovima
koji upuc¢uju na hipertenzivnu emergenciju ¢esto su komplek-
sni te su odluke o na¢inu njihova zbrinjavanja multifaktorske.
U nastavku ovog teksta opisana su farmakokineti¢ka i farma-
kodinamska svojstva lijekova koji su se u praksi i literaturi
pokazali najuc¢inkovitijima za akutno snizivanje povisenih
vrijednosti arterijskoga tlaka. Dostupnost opisanih lijekova
varira ovisno o ustanovi.

1. INTRAVENSKI LIJEKOVI

Intravenski se lijekovi mogu podijeliti u tri skupine, prema
vremenskom trajanju djelovanja.

a) Kratkodjeluju¢i lijekovi
+ trajanje djelovanja manje od 30 minuta — primjenjuju se u
kontinuiranoj infuziji
+ kratko djelovanje omogucuje titraciju
b) Srednje dugodjelujuci lijekovi
+ trajanje djelovanja od 30 minuta do 2 sata — primjenjuju
se u kontinuiranoj infuziji
+ titracija mogucéa, ali nije u¢inkovita kao kod kratkodjelu-
jucih lijekova
c¢) Dugodjelujuci lijekovi
+ trajanje djelovanja dulje od 2 sata — primjenjuju se u bolu-
su
+ titracija oteZana zbog dugoga djelovanja.

U tablici 8 navedeni su intravenski lijekovi koji se najcesce
primjenjuju u slu¢aju hipertenzivne emergencije. U literatur-
nim se podatcima navode nikardipin, klevidipin, labetalol,
nitroglicerin, esmolol 1 urapidil?*?”. U Republici Hrvatskoj do-
stupni su svi, osim nikardipina i klevidipina.

2. SUBLINGVALNI LIJEKOVI

Primjena nitroglicerina postojiiu sublingvalnoj formulaciji, a
apliciraju se u obliku spreja prema indikaciji?®. Jedan potisak

Choosing the best medication to treat individual patients
and conditions is the decision of the treating physician, and
we thus consider it inadvisable to provide specific algorithms
for treatment in individual situations. Emergency patients
with symptoms and signs that indicate hypertensive emer-
gency often represent complex cases, and decisions on their
treatment are multifactorial. The remainder of this text de-
scribes the pharmacokinetic and pharmacodynamic charac-
teristics of medications that clinical practice and the litera-
ture have identified as most effective for acute reduction of
elevated arterial pressure values. The availability of the medi-
cations described below varies between medical institutions.

1. INTRAVENOUS MEDICATIONS

Intravenous medications can be divided into three groups
based on the duration of their effect:

a) Short-acting medications

+ Duration of action lower than 30 minutes — applied in
continuous infusion

+ Short-acting effect allows titration
b) Intermediate-acting medication

+ Duration of action between 30 minutes to 2 hours — appli-
ed in continuous infusion

+ Titration possible, but not as effective as in short-acting
medications
¢) Long-acting medications
+ Duration of action longer than 2 hours — bolus application
+ Titration is more difficult due to long duration of action
Table 8 presents the intravenous medications most com-
monly applied in hypertensive emergencies. Literature data
lists nicardipine, clevidipine, labetalol, nitroglycerine, esmo-
lol, and urapidil?#?”. All of these are available in the Republic
of Croatia, except for nicardipine and clevidipine

2) SUBLINGUAL MEDICATIONS

Nitroglycerine can also be applied in a sublingual formula-
tion, and it can also applied as a spray when indicated?. One
spray dose contains 400 mcg or 0.4 mg of nitroglycerine. In-
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TABLE 8. Intravenous medications for blood pressure regulation in hypertensive emergency.

Onset of action/

Name Duration of Contraindications Dose Comments
action
Applied in boluses. First bolus 20 mg, followed by
) ) ~ a40mg bolus, then an 80 mg bolus up to 3 times
. Bradycardia, A@rlov.entrl— maximum. Obligatory spacing between boluses:
Onset of action:  cular block, Sick sinus 15 minutes. Scheme: 20 mg - 40 mg - 80 mg-80 )
Labetalol 5-10 min syndrome, Cardiogenic mg - 80mg May cause bradycardia,
Du.ration of pulmonary.edema, Astilg Maximum allowed cumulative dose: 300mg ijjpatett
action: 3-6 h exacerbation, Acute sym- ) } )
pathomimetic intoxication ~ Once the desnec_l BP is achieved, apply 10-20 mg
boluses according to MAP, not more often than
every 10 minutes.
Medication of choice in acute
O af e 5U_se;]_c;1f_{)hosp_fzrc:_diisste;]rase gardiogenic pu(;Totnar_y :rj(_ier?a(i
2 min IITOTS WIthIN ours Applied as an infusion: 50-300 mcg/min, titrate oronary venodrator, Indicate

(sildenafil, vardenafil, tada-
lafil). Suspected increased
intracranial pressure.

Nitroglycerin
g Duration of acti-

on: 5-10 min

in acute myocardial infarction

(inferior/right sided myocardial

infarction are relative contrain-
dications)

according to MAP

Bradycardia, Atrioventri-
cular block, Sick sinus
syndrome, Cardiogenic

Onset of action:
1-2 minDuration

Loading bolus 0.5 mg/kg, then a 50 mcg/kg/min

infusion. If BP remains uncontrolled: repeat bolus .
May cause bradycardia,

Eitelt] of action: 10-30 pulmonary edema, Asthma 0.5_mg/k_g, foII_owed 7 0 mc_g/kg/_mln Uinsiod hyperkalemia
. . Titrate infusion to MAP (max infusion rate 200
min exacerbation, Acute sym- meg/kg/min)
pathomimetic intoxication 9/kg
Starting dose: 25mg bolus. If BP remains uncon-
Onset of action 5 Aortic outflow tract steno- trolled: repeat 25 mg bolus after 10 minutes. In ~ Most common medication for
Urapidil min Duration of case of persistently elevated BP: 50 mg bolus 10  the management of hypertensi-

action: 3 h sis. Arterio-venous shunt.

minutes after the second bolus, followed by an

ve emergency in Croatia
infusion: 5-40 mg/h

spreja sadrzava 400 mcgq ili 0,4 mg nitroglicerina. Indikaci-
je za primjenu sublingvalnog nitroglicerina u kontekstu hi-
pertenzivne emergencije slicne su onima za primjenu intra-
venske formulacije — akutni kardiogeni pluéni edem, akutni
infarkt miokarda (sumnja na infarkt donje stijenke ili desne
klijetke relativna je kontraindikacija za primjenu). Apsolut-
ne su kontraindikacije primjena inhibitora fosfodiesteraze
5 u razdoblju od 48 sati prije hipertenzivne epizode te sum-
nja na povisen intrakranijalni tlak. Najces¢e su nuspojave
glavobolja te eritem lica posljedi¢no vazodilataciji. Vazno je
napomenuti da, s obzirom na ¢injenicu da sublingvalni nacin
primjene oteZava procjenu isporuc¢ene doze, bolesnika nakon
primjene treba staviti u sjedeci polozaj zbog rizika od naglo
nastale hipotenzije. Iako se sublingvalna formulacija nitro-
glicerina standardno ne primjenjuje za hipertenzivne emer-
gencije, primjeri iz literature pokazuju da je takva primjena
moguca i djelotvorna. U istrazivanju Prasanne I sur autori su
primjenjivali jednu dozu (0,4 mg) sublingvalnog nitrogliceri-
nabolesnicima s hipertenzivnom krizom te pratili vrijednosti
MAP-a — nakon 10 minuta postignuta je prosjec¢na redukcija
MAP-a za 16,3 %%. Hirschl i sur objavili su radove u kojima
se prouc¢avala primjena sublingvalnog nitroglicerina u doza-
ma od 0,8 mg svakih 10 minuta do kumulativne doze 3,2 mg u
bolesnika s hipertenzivhom emergencijom te zakljucili da je
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dications for the application of sublingual nitroglycerine in
the context of hypertensive emergency are similar to those
for intravenous application — acute cardiogenic pulmonary
edema, acute myocardial infarction (suspected inferior wall
or left ventricular myocardial infarction is a relative contrain-
dication for their application). Absolute contraindications are
the application of phosphodiesterase-5 inhibitors in a 48-hour
period prior to the hypertensive episode and suspicion of el-
evated intracranial pressure. The most common side-effects
are headache and facial erythema caused by vasodilatation.
It is important to note that, given that sublingual application
makes it more difficult to estimate the administrated dose, the
patient should be placed in a sitting position after application
of the medication due to the risk of rapid-onset hypotension.
Although the sublingual formulation is not the standard for hy-
pertensive emergency, examples from the literature show that
its application is possible and effective. In a study by Prasanne
et al, the authors administered one dose (0.4 mg) of sublingual
nitroglycerine to patients with a hypertensive crisis and moni-
tored the MAP values — after 10 minutes, an average MAP re-
duction of 16.3% was achieved?. Hirschl et al. published studies
that examined the application of sublingual nitroglycerine in
doses of 0.8 mg every 10 minutes up to a cumulative dose of 3.2
mg in patients with hypertensive emergency and concluded



takav nacin zbrinjavanja jednako u¢inkovit kao i intravenski
enalapril, no manje u¢inkovit od intravenskog urapidila®®.

3. PERORALNI LIJEKOVI

S obzirom na dugo vrijeme do pocetka djelovanja vecine pe-
roralnih antihipertenzivnih lijekova te potrebu za brzim i
uc¢inkovitim snizivanjem vrijednosti AT-a u bolesnika s hiper-
tenzivnom emergencijom, peroralni antihipertenzivi imaju
ograni¢enu ulogu u izvanbolni¢koj HMS. Prelazak na peroral-
nu terapiju u nacelu se ne preporucuje sve dok se vrijednosti
AT-anisu stabilizirale uz intravensku primjenu lijeka. Kod pe-
roralne primjene lijeka treba uzeti u obzir spor po¢etak i dugo
trajanje djelovanja, zbog ¢ega moZe doc¢i do akumulacije lijeka
u organizmu i ijatrogene hipotenzije, no na temelju istraziva-
nja sigurno i u¢inkovito se mogu peroralno primijeniti labe-
talol, losartan i izosorbid dinitrat®*3*(Tablica 9). O tome treba
razmisljati i u sluc¢aju vremenskih ili drugih nepogoda koje
onemogucuju transport prema bolnic¢koj skrbi u izvanbolni¢-
kim uvjetima zbrinjavanja bolesnika na otocima, kod insufi-
cijentnoga venskog pristupa (najéesc¢e onkoloski bolesnici i
bolesnici s kroni¢nom bubreZnom bolesti) ili ograni¢ene mo-
guénosti osealne primjene lijekova (amputirani udovi).

Ucinkovitost pojedinih intravenskih
antihipertenzivnih lijekova

U nastavku donosimo kratak pregled vezan uz dva najcesce
primjenjivana intravenska antihipertenzivna lijeka navedena
u tablici 8 te njihovu u¢inkovitost i sigurnost u razli¢itim kli-
nickim stanjima.

Labetalol je kao antihipertenziv ispitivan u vise prospektiv-
nih istraZivanja te se pokazao kao uc¢inkovit izbor koji djeluje
brzo: istrazivanja navode udio bolesnika s uspjesnim smanje-
njem vrijednosti AT-a na ciljne vrijednosti od 76 % nakon 30
minuta te 96 — 100 % nakon 60 minuta®*-". U usporedbama s
drugim antihipertenzivima, labetalol se pokazao uc¢inkoviti-
jim od intravenskog nitroglicerina®, jednako u¢inkovitim kao
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that this form of treatment was equally effective as intrave-
nous enalapril, but less effective than intravenous urapidil®®.

3) ORAL MEDICATIONS

Due to the long onset of action for most oral antihypertensive
medications and the need for rapid and effective reduction of
BP values in patients with hypertensive emergency, peroral
antihypertensives have a limited role in prehospital emergen-
cy services. Switching to peroral therapy is generally not rec-
ommended until BP values have stabilized after intravenous
application of medication. The slow onset and long duration
of action in peroral application of medication should be con-
sidered, as it can lead to accumulation of the drug in the body
and consequent iatrogenic hypotension, but studies have
demonstrated that the peroral application of labetalol, losar-
tan, and isosorbide dinitrate is safe and effective®*3* (Table 9).
The slow onset of action of peroral medications should also be
considered in case of inclement weather or other conditions
preventing the transport of patients to hospital care when
treating patients on islands, in case of an insufficient venous
approach (most common in oncological patients and patients
with chronic kidney insufficiency), or limited capacity for os-
seous application of the medication (amputated limbs).

The effectiveness of different
antihypertensive medications

In the section below, we present a short overview of the two
most commonly used intravenous antihypertensive medica-
tions listed in Table 8 and their effectiveness and safety in
various clinical conditions.

Labetalol was assessed as a antihypertensive in numer-
ous prospective studies and was shown to be an effective,
fast-acting choice: the studies report the ratios of patients
with BP successfully reduced to target values was 76% after
30 minutes and 96-100% after 60 minutes®*-¥. In comparisons
with other antihypertensives, labetalol was shown to be more

TABLE 9. Peroral medications for blood pressure regulation when transport if the patient to hospital care is not possible.

Onset of action/

Name . . Contraindications Dose Comments
Duration of action

Bradycardia, Atrioventricular LRI, (;ral tablgt everf);u i May cause bradycardia, hyperkalemia.
Onsetof action: 2h lock, Sick sinus synd In case of suboptimal effect, ' 1o satients, followi ful

, yndrome, n stable patients, following successfu

. ) . . another 200 mg oral tablet can be o
Labetalol  puration of action:  Cardiogenic pulmonary edema, . . BP control with intravenous labetalol
. applied 2-4 h following the first.
10h Asthma exacerbation, Acute . ) and stable BP values, treatment can be
R Maximum allowed dose: 1000 mg . .
sympathomimetic intoxication continued with peroral labetalol
orally every 12 h
Hyperkalemia, Acute kidney
it 6f aetilem: A-G 1 injury, Previously reported One 50 ma oral tablet once dail Efficacy differs between patients,
i . cough or angioedema with >o Mg . Y. depending on the renin/angiotensin/
Losartan  puration of action: . . . Maximum allowed dose: 100 mg ..
h angiotensin converting enzyme dail aldosterone system activity level of
24 inhibitors or angiotensin recep- y individual patients
tor blockers
. Onset of action: 1-2h  |ncreased intracranial pressure.  One 20 mg oral tablet every 8 h.
Isosorbide ) . . . - ; ) .
dinitrate Duration of action:  Obstructive hypertrophic cardi- ~ Maximum allowed dose: One 40 May cause reflex tachycardia

8h omyopathy

mg oral tablet every 8 hours
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intravenski esmolol®*® te manje u¢inkovitim od intravenskog
nikardipina® i peroralnog nifedipina®.

Urapidil je antagonist alfa-1 adrenergic¢kih receptora koji
se rabi za zbrinjavanje hipertenzivnih emergencija. U izvan-
bolni¢kim se uvjetima pokazao kao uc¢inkovit antihiperten-
zivni lijek, koji ve¢ nakon 5 minuta statisti¢ki signifikantno
snizuje vrijednosti AT-a bez znatnih neZeljenih Stetnih uci-
naka®. Ubolni¢kim se uvjetima urapidil takoder pokazao kao
ucéinkovit i pouzdan, brzodjelujudéi lijek te superioran oralnom
kaptoprilu u snizivanju vrijednosti AT-a do ciljnih*®. Metaa-
naliza koja je usporedila urapidil s nitroglicerinom pri zbri-
njavanju hipertenzivnoga akutnoga popustanja srca poka-
zala je da urapidil ima povoljniji sigurnosni profil te jednaku
ucéinkovitost kao nitroglicerin u zbrinjavanju hipertenzivne
emergencije, odnosno hipertenzivne krize*. Stoga bolesnike
s hipertenzivnom emergencijom treba lijeciti intravenskom
primjenom gore navedenih lijekova, te, ako nije moguce izra-
¢unati MAP, cilj je postizanje sniZenja AT-a za 25 % s obzirom
na pocetnu vrijednost unutar standarda od jednog sata. Cilj
lije¢enja bolesnika s kroni¢nom nereguliranom hipertenzi-
jom (pojam koji se prije rabio bio je hipertenzivna urgencija)
jest postupno sniZenje AT-a do 20 % u usporedbi s pocetnom
vrijedno$éu tlaka, a provodi se peroralnom primjenom antihi-
pertenzivne terapije®?.

Diskusija

U uvjetima izvanbolnicke HMS vaznu ulogu u procjeni 1 di-
jagnozi hitnih stanja povezanih s hipertenzijom imaju ana-
mneza te klinicki pregled bolesnika*®. Raos i sur u izvanbol-
nickim su uvjetima dokazali znatno sniZenje sistolickoga
tlaka ako se uz antihipertenzivnu terapiju ordinirao i benzo-
diazepin. Postignuto je sniZenje AT-a za 19,5 + 7,1 % u skupini
bolesnika s kroniénom nereguliranom hipertenzijom (pojam
koji se prije nazivao hipertenzivnom urgencijom) kojima je
ordiniran benzodiazepam u odnosu prema kontrolnoj skupini
(snizZenje AT-a za 10,1 £ 7 %) koja je primala antihipertenzivni
lijek bez bezodiazepina*. Stoga u uvjetima izvanbolnic¢kog
zbrinjavanja treba razmotriti dodatni anksioliticki uc¢inak
koji je vrlo povoljan. Treba naglasiti vaznost ambulantnog
pracenja i daljnje dijagnosticke obradbe bolesnika s kronic-
nom nereguliranom arterijskom hipertenzijom (koja je i naj-
¢esc¢iuzrok dolaska tima HMP-a) kroz primarnu i sekundarnu
zdravstvenu zastitu s preporukom daljnje obradbe i iskljuce-
nja sekundarnih potencijalno izlje¢ivih uzroka AH-a te osobi-
to naglasiti vaznost preporuke prac¢enja i kontrole u hiperten-
zioloskim ambulantama®?44.

U slucaju hipertenzivne emergencije dijastolicki tlak ne
bi trebao biti manji od 100 do 110 mmHg kako bi se sprijecilo
daljnje oStecenje ciljnih organa zbog hipoperfuzije. Pretjera-
no snizenje AT-a moZe upucivati na cerebralnu, koronarnu ili
bubreznu ishemijui to je potrebno izbjegavati. Iznimke od na-
vedenoga jesu bolesnici s disekcijom aorte, feokromocitom-
skom krizom i teSkom preeklampsijom, kao i dio bolesnika
sa spontanim intracerebralnim krvarenjem koji zahtijevaju
akutno snizenje tlaka*?.

Pravilno zbrinjavanje hipertenzije, bilo u izvanbolnickoj
bilo u bolni¢koj hitno¢i klju¢no je zbog prevencije ostecenja
ciljnih organa, odnosno prevencije mozdano-kardiorenova-
skularnog remodeliranja i preuranjenog fibroziranja ciljnih
organa kao $to su mozak, srce, bubrezi te vaskularni sustav.
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effective than intravenous nitroglycerine®, as effective as
intravenous esmolol®, and less effective than intravenous
nicardipine® and peroral nifedipine®’.

Urapidil is an alpha-1 adrenergic receptor antagonist used for
treating hypertensive emergencies. In prehospital conditions, it
has been shown to be an effective antihypertensive medication
that statistically significantly reduced BP values after as little
as 5 minutes, without significant unwanted adverse effects®. In
hospital conditions, urapidil was also shown to be an effective,
reliable, and fast-acting medication that was superior to oral cap-
topril in achieving target BP values?®. A metanalysis comparing
urapidil with nitroglycerine for the treatment of hypertensive
acute heart failure showed that urapidil had a better safety pro-
file and equal effectiveness as nitroglycerine in the treatment
of hypertensive emergency and hypertensive crisis®. There-
fore, patients with hypertensive emergency should be treated
the intravenous application of the medications described above,
and, if MAP cannot be calculated, the goal is to achieve a 25%
reduction in BP in comparison with baseline values within a
one-hour standard. The treatment goal for patients with chronic
uncontrolled hypertension (the previously employed term was
"hypertensive urgency”) is the gradual reduction of BP to 20% in
comparison with initial values, which is achieved through the
application of peroral antihypertensive therapy*2.

Discussion

In prehospital emergency medical conditions, anamnesis
and clinical examination of the patient have a significant role
in the assessment and diagnosis of emergency states associ-
ated with hypertension®. Raos et al. demonstrated a signifi-
cant reduction in systolic pressure in prehospital conditions
if benzodiazepine was prescribed alongside antihypertensive
therapy. A reduction of BP of 19.5 + 7.1% was achieved in the
group of patients with chronic uncontrolled hypertension
(previously called hypertensive urgency) who were prescribed
benzodiazepine in comparison with the control group (BP re-
duced by 10.1 £ 7.0%) taking an antihypertensive medication
without benzodiazepine*. Its beneficial added anxiolytic ef-
fect should therefore be considered in prehospital treatment.
The importance of clinical follow-up and further diagnostic
examinations should be emphasized in patients with chronic
uncontrolled arterial hypertension (which is also the most
common reason for the arrival of an emergency medicine
team) throughout primary and secondary healthcare, with a
recommendation for further examination and treatment and
exclusion of potentially curable secondary sources of AH,
with special emphasis on the importance of recommending
follow-up and control in hypertensiology clinics**#4.

In case of hypertensive emergency, diastolic pressure
should not be lower than 100 to 110 mmHg, in order to pre-
vent further target organ damage due to hypoperfusion. Ex-
cessive BP reduction can indicate cerebral, coronary, or renal
ischemia and must be avoided. Exceptions comprise patients
with aortic dissection, pheochromocytoma crisis, and severe
preeclampsia, as well as some patients with spontaneous in-
tracerebral bleeding that require acute pressure reduction®?.

Proper management of hypertension, whether in prehospi-
tal or hospital emergency treatment, is crucial for the preven-
tion of target organ damage as well as the prevention of cer-
ebral, cardiac, renal, and vascular remodeling and untimely
fibrosis of target organs such as the brain, heart, kidneys, and
the vascular system.



Zakljucak

Djelatnici hitne medicinske sluzbe, kao svojevrsna ,sigurnos-
na mreza” u zdravstvenom sustavu, imaju bitnu ulogu u in-
formiranju bolesnika o vaznosti daljnje ambulantne obrade u
slu¢aju kroni¢ne neregulirane hipertenzije.

NuZzno je poznavati etiologiju vezanu uz hitna stanja u vezi
s hipertenzijom, odnosno hipertenzivnom emergencijom te
farmakokineti¢kim i farmakodinamskim svojstvima lijeko-
va koji su dostupni pojedinom lije¢niku u HMS-u kako bi se
bolesniku pruzila najbolja mogucéa skrb u kontekstu postoje-
¢ih mogucénosti i opcija sa svrhom ujednacenog postupanja
i povezivanja sustava izvanbolnicke i bolnicke hitne sluzbe.
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Conclusion
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the healthcare systems, have an important role in informing
patients on the importance of subsequent clinical treatment
for chronic uncontrolled hypertension.
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best possible care in the context of available options, with the
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across prehospital and in-hospital emergency services.
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