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Abstract

Hypertensive emergency is one of the most challenging conditions to treat in the

emergency department (ED). From previous studies, about 1%–3% of hypertensive

individuals experienced hypertensive emergencies. Its prevalence varied by coun-

try and region throughout Asia. Asian populations have more different biological

and cultural backgrounds than Caucasians and even within Asian countries. How-

ever, there is a scarcity of research on clinical features, treatment, and outcomes in

multinational Asian populations. The authors aimed to review the current evidence

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and nomodifications or adaptations aremade.

© 2022 The Authors. The Journal of Clinical Hypertension published byWiley Periodicals LLC.

1226 wileyonlinelibrary.com/journal/jch J Clin Hypertens. 2022;24:1226–1235.

https://orcid.org/0000-0003-3519-3415
https://orcid.org/0000-0001-7569-9563
https://orcid.org/0000-0001-7541-5751
https://orcid.org/0000-0003-4527-0285
https://orcid.org/0000-0003-1294-0430
https://orcid.org/0000-0003-1995-0359
https://orcid.org/0000-0002-7798-658X
https://orcid.org/0000-0001-7657-4383
https://orcid.org/0000-0001-8511-1524
https://orcid.org/0000-0002-8251-4480
mailto:kkario@jichi.ac.jp
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://wileyonlinelibrary.com/journal/jch


KOTRUCHIN ET AL. 1227

about epidemiology, clinical characteristics and outcomes, and practice guidelines in

Asia.

Five observational studies and nine clinical practice guidelines across Asia were

reviewed. The prevalence of hypertensive emergencies ranged from .1% to 1.5%.

Stroke was the most common target organ involvement in Asians who presented with

hypertensive emergencies. Although most hypertensive emergency patients required

hospitalization, the mortality rate was low. Given the current lack of data among

Asian countries, a multinational data repository and Asian guidelines on hypertensive

emergencymanagement aremandatory.
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1 INTRODUCTION

A hypertensive emergency can be fatal, and it is one of the most chal-

lenging conditions to treat in the emergency department (ED).1 Patient

with uncontrolled hypertension can develop a hypertensive crisis, gen-

erally classified as hypertensive emergency or hypertensive urgency.2

Hypertensive emergencies aremore critical since the condition is asso-

ciatedwith acute vital organ damage such as stroke, acute heart failure

(AHF), acute coronary syndromes (ACS), and acute aortic dissection

(AAD).2–4

Globally, it has been reported that around 1%–3% of hypertensive

patients experience hypertensive emergencies.5 In Asia, the preva-

lence of hypertensive emergencies varied among countries and regions

and was lower than that in Western countries.6–10 However, despite

a relatively small number of patients, hypertensive emergencies are

potentially fatal in clinical practice. According to recent evidence, the

in-hospital mortality rate was around 2.5%.5 Still, with early detection

and treatment of hypertensive emergencies, fatal organ involvement

can be mitigated, and morbidity and mortality due to hypertensive

emergencies can be prevented.2,8,11

Asian populations have a wide range of biological and cultural back-

grounds. These differences may have an impact on the prevalence,

clinical presentation, treatment, and outcomes of hypertensive emer-

gencies inAsians.Observational studies and clinical practice guidelines

were conducted in some Asian countries. However, there is a lack of a

uniform review and integration of information from existing evidence.

We aimed to review the current information about hypertensive emer-

gency epidemiology, clinical characteristics and outcomes, and practice

guidelines in Asia.

2 SEARCH STRATEGY

This review considered epidemiological study designs including

prospective and retrospective cohort studies and national guide-

lines. To identify relevant Review Papers regarding “hypertensive

emergency” and “Asia/Asian,” a comprehensive search for Review

Papers published within the last 20 years (2002–2022) in PubMed,

Google Scholars, and the Cochrane Library was conducted. The

keywords included hypertensive crisis/crises, hypertensive emer-

gency/emergencies, target organ damage (TOD), hypertensive

urgency, Asia, Asian, and guidelines used in various combinations. Full

papers and abstracts published in English and non-English languages

were reviewed. Furthermore, we searched through all the references

in the primary Review Papers for relevant sources of information.

Aside from the databases already mentioned, well-selected data from

national statistics and practice guidelines were examined (Figure 1).

3 RESULTS

There were five observational studies6–10 (Table 1) and nine clinical

practice guidelines12–20 (Table 2) included in this review based on the

hypertensive emergencies dataweattempted to identify, including epi-

demiology, clinical characteristics, treatment recommendations, and

outcomes of hypertensive emergencies in Asian populations.

Most studies in Asia and national practice guidelines12–20 employed

a set of criteria to diagnose hypertensive crisis that was aligned with

the 2018 European Society of Cardiology/European Society of Hyper-

tension Guidelines for the management of arterial hypertension21 and

the 2017 hypertension guidelines of the American College of Cardiol-

ogy/American Heart Association’s definition.3 Hypertensive crisis was

defined by systolic blood pressure (SBP) ≥ 180 mmHg and/or dias-

tolic blood pressure (DBP) ≥ 120 mmHg. However, the hypertensive

emergencywas primarily defined based on the presence of acute TOD,

including stroke, ACS, AHF, intracerebral hemorrhage (ICH), hyperten-

sive encephalopathy, AAD, or acute kidney injury (AKI), even in cases

where blood pressuremay be lower than 180/120mmHg.

3.1 Epidemiology

From cross-sectional and retrospective studies across South and

Southeast Asia, the prevalence rate of hypertensive emergency in



1228 KOTRUCHIN ET AL.

F IGURE 1 Study search and selection flow. A total of 16 118 titles were primarily retrieved from several databases and additional sources.
After duplicates were removed, 16 089 studies were screened by title and abstract for eligibility. Of the remaining Review Papers, 114 full-text
Review Papers were retrieved, and eachwas assessed for eligibility. One hundred Review Papers were excluded for various reasons, including
hypertensive emergencies in patients with specific conditions, such as cancer, advanced age, obstructive sleep apnea, hypertensive emergencies in
children, and pregnant women. Furthermore, studies that were not published during the chosen time period were excluded.

the ED was around .1–.5%.6–10 However, from the National Emer-

gency Department Information System (NEDIS) database of Korea,7

the prevalence rate of hypertensive emergencywas three times higher

than the prevalence rate of the study in theThai population6 during the

same period (1.46% vs. .51%; Table 1). A study of patients admitted to

the intensive care unit (ICU) in India found that 1.22% of the patients

had a hypertensive emergency.10 (Table 1)

3.2 Presenting symptoms and target organ
damage

Dyspnea was one of the most prevalent symptoms reported across

all studies, with varying prevalence levels from 10% to 30%.6–10 In

the study from Pakistan, the most prevalent presenting symptom

was headache,8 whereas, in Thais and Indonesians, the most common

symptom of the presentation was neurological impairment, for exam-

ple, hemiparesis.6,9 In contrast to other countries, chest pain was the

most common presenting symptom among Koreans.7 (Table 1)

Mean SBP/DBP at presentation was highest in the study from

Indonesia (220±21/119±24 mmHg).9 Mean SBP/DBP in the stud-

ies from Pakistan8 and Thailand6 were 202±18/108±17 mmHg and

199±20/105±20 mmHg, respectively. However, the study in Koreans

showed the lowest initial SBPandDBPwith amedianof 188 (172–206)

and 105 (99–115) mmHg.7

Most hypertensive emergency patients admitted to the ED suf-

fered from stroke; 57.6% in Indonesians,9 49.8% in Thais,6 and 43%

in Koreans.7 However, in the study from Pakistan,8 the most com-

mon TOD was AKI (41.3%), followed by ACS (28.8%), AHF (18.3%),

and stroke (6.5%). (Table 1) AKI was the second most common TOD in

Indonesians9 (30.8%), while the second most common organ involve-

ment in Thais6 and Koreans7 was heart disease (ACS and AHF)

(Table 1).

3.3 Management

The management discussed in this review was solely based on the

guidelines’ recommendations. The national practice guidelines for

hypertension in China, South Korea, Japan, India, Pakistan, Malaysia,

Indonesia, Vietnam, and Thailand discussed themanagement of hyper-

tensive emergencies under the specific population section.12–20 Each
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guideline emphasized the acute phase treatment in patients with

hypertensive emergency based on TOD, as shown in Table 2.

Management strategy is usually based on three factors: (1) the

specific TOD, (2) the onset of the TOD, especially if the TOD is time-

sensitive (e.g., acute ischemic stroke, acute ST-elevation myocardial

infarction (STEMI), and (3) the facility’s resources (e.g., cardiology

interventionists, radiology interventionists, fibrinolytic drugs, ICU,

etc.). Although the blood pressure cutoff for diagnosing hypertensive

emergency is consistent across Asia, blood pressure reduction recom-

mendations and particular management for important organ damage

differed slightly.

3.3.1 Hypertensive encephalopathy

Hypertensive encephalopathy was mentioned in seven national guide-

lines. As shown in Table 2, the Chinese Hypertension League and

the Chinese Society of Cardiology did not specify how quickly to

lower blood pressure.15 In contrast, the other guidelines did.13,16–20

Theseguidelines suggested loweringbloodpressureby20%–25%from

its initial point. The recommended time for lowering blood pressure

varies from immediate to several hours. (Table 2) The antihyperten-

sive drugs of choice are intravenous (IV) nicardipine, diltiazem, and

nitroprusside.13 However, the Malaysian guidelines advised against

using nitroprusside due to its tendency to lead to intracranial edema.17

3.3.2 Cerebrovascular disease

Cerebrovascular disorders are mentioned in all national hypertension

practice guidelines that we examined.12–20 The Korean,12 Japanese,13

Thai,14 Indian,16 and Pakistan guidelines18 complied with the lat-

est American stroke guidelines,20 which stated that before admin-

istering thrombolytic therapy, blood pressure should be lowered

to <185/110 mmHg and that the goal blood pressure after adminis-

tering thrombolytic therapy should be <180/105 mmHg in the first

24 h. While the Chinese and the Indonesian guidelines recommended

a target blood pressure of 180/110 mmHg and 180/105 mmHg both

before and after thrombolytic therapy, respectively.15,19 Six national

guidelines13,14,15,17,18,20 suggested IV nicardipine as an antihyper-

tensive medication of choice. The Malaysian guidelines recommend

labetalol and nitroglycerine,17 while the Thai guidelines do not recom-

mend using nitrates as the initial medication to reduce blood pressure

because it can elevate intracranial pressure (ICP).14 The antihyper-

tensive medicine of choice was not specified in the Korean or Indian

guidelines.12,16 In ischemic stroke patients where thrombolytic ther-

apy is not planned, six national guidelines (excluding the Chinese,

Indonesian, and Vietnam guidelines) uniformly advocated lowering

blood pressure when SBP is >220 or DBP is >120 mmHg.12–18 In the

case of ICH, most guidelines differed on the BP threshold for initiating

IV antihypertensive therapy. Most guidelines, however, recommended

a blood pressure target of not less than 140 mmHg, as shown in

Table 2.12–20 The Pakistan recommendation was the only one that pro-

posed using signs and symptoms of elevated ICP to determine the

blood pressure threshold in ICH. According to the guidelines, if there is

evidence of increased ICP, mean arterial blood pressure (MAP) should

be maintained at around 130 mmHg.18 In terms of the antihyperten-

sive medication, both the Korean and Japanese guidelines suggested

IV nicardipine, whereas only the Korean guidelines explicitly indicated

IV labetalol, diltiazem, nitroglycerin, and nitroprusside.12 Oral antihy-

pertensive medicines were recommended in the Japanese guidelines,

but no recommendation for oral agents was mentioned in any other

guidelines.13

3.3.3 Acute coronary syndrome

The Malaysian guidelines suggested lowering MAP by around 25% in

the first hour, then lowering blood pressure to 160/100 mmHg during

the next 2–6 h in hypertensive emergency patients suspected of hav-

ing ACS. Themedication of choice, however, is not mentioned.17 While

Pakistan and Japanese guidelines did not specify a target blood pres-

sure, they recommended IV nitroglycerine as the first-line treatment.

If there are no contraindications, beta-blockers can be introduced.13,18

3.3.4 Acute heart failure

In AHF, the Chinese, Korean, and Malaysian hypertension guide-

lines recommend reducing MAP by 25% within the first hour.12,15,17

The Japanese guidelines merely urge a 10%–15% reduction in blood

pressure.13 The Pakistani,18 Indonesian,19 and Vietnamese20 guide-

lines suggested lowering SBP to less than 140 mmHg. However, the

Indian guidelines did not specify a blood pressure target.16 IV diuretics

and vasodilators (nitroglycerin, nitroprusside) were recommended in

Japanese, Indian, and Pakistani guidelines.13,16,18 Malaysian guidelines

recommended against beta-blockers and calcium channel blockers

because theymight worsen heart failure symptoms.17

3.3.5 Acute aortic dissection

Blood pressure must be lowered as quickly as possible to minimize

morbidity and mortality in a hypertensive emergency accompanied

by AAD. According to Korean recommendations, the target blood

pressure should be less than 140 mmHg within the first hour.12

Furthermore, both blood pressure (SBP, 100–120 mmHg) and heart

rate (HR, less than 60 beats per minute) should be reduced sig-

nificantly as soon as possible, according to Malaysian, Indonesian,

and Vietnamese guidelines.17,19–20 The Japanese guidelines, on the

other hand, did not establish a target HR.13 For the antihypertensive

medication of choice, the Korean, Malaysian, and Vietnamese guide-

lines recommend beta-blockers.12,17,20 Vasodilators (e.g., nicardipine

or nitroprusside) should be given after beta-blockers, according to

Malaysian recommendations.17 IV calcium channel blockers (such as

nicardipine, diltiazem), nitroglycerin, nitroprusside, or a beta-blocker
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were recommended by the Japanese guidelines. However, they did not

specify whichmedicine should be used as first-line therapy.13

3.3.6 Acute kidney injury

The Malaysian, Indonesian, and Vietnamese guidelines all addressed

this type of TOD.17,19–20 They recommended lowering blood pres-

sure by 20%–25% from baseline. The Malaysian guidelines advocated

lowering blood pressure within 3–24 h as a target for AKI. How-

ever, no specific medication was proposed,17 while the Vietnamese

guidelines recommended labetalol and nicardipine as the preferred

medications.20

3.4 Outcomes

According to studies from Thailand6 and Korea,7 hypertensive emer-

gency patients who presented to the ED were commonly admitted

to the hospital, with an admission rate of over 80%. Hypertensive

urgency patients had a 3.5 times lower admission rate than hyperten-

sive emergency patients, according to the Korean study.7 The study

from Thailand reported that 8.7% of patients were admitted to the

ICU.6 Both studies had a low mortality rate of .1%. Unfortunately, no

final outcomes were reported in the other studies.8–10

4 IMPLICATIONS AND PERSPECTIVES

The prevalence of hypertensive emergencies in Asia ranged from .1%

to 1.5%, compared to .6%–3.2% in Americans.22,23 Stroke was the

most common TOD in Asians. The next most common type of TOD

varies from country to country.Most hypertensive emergency patients

needed to be admitted to the hospital, but the mortality rate was low.

Half of the studies included, however, had a relatively small number of

patients.8–10

Hypertensive emergencies in the ED were less common in Asians

than in western populations.4,5,22 The disparity in the prevalence of

hypertensive emergencies inAsiawas primarily due to the demograph-

ics and types of studies used. In the study from Korea, which had the

greatest prevalence of hypertensive emergencies in the ED, the data

collection was countrywide and had a fairly robust method of data

gathering.7 Insufficient data or recall bias could also be the explana-

tion for a lower disease prevalence in the other studies, which were

cross-sectional or retrospective in nature.6,8–10 As a result, a further

prospective study or multinational registry is required to understand

the precise epidemiology of hypertensive crises across Asia.

Hypertensive emergencies presented with a wide range of symp-

toms. Dyspnea was the most common presenting symptom in all

populations, but it was ambiguous and nonspecific for identifying

TOD.6–10 Therefore, it is essential to note that patients with severe

hypertension and dyspnea should always be evaluated for TOD. Other

signs and symptoms, such as neurological impairments and chest pain,

could indicate brain and cardiovascular system diseases. Even though

AKI was one of the most common TOD, there was no report of oliguria

as the presenting symptom.8

The brain, specifically, stroke was the most common organ-related

involvement of hypertensive emergencies in East and Southeast

Asians. Stroke was prevalent in about 40% of the hypertensive emer-

gency patients presenting to ED.6,7 In the study from Thailand, the

majority of stroke patients were ischemic type,6 as was the case in the

Korean study, where the ischemic stroke was two times more com-

mon than hemorrhagic stroke.7 This conclusion corresponded to the

fact that ischemic stroke is more common than hemorrhagic stroke in

the general population.24 Surprisingly, themost common TOD in South

Asians, specifically Pakistanis, was AKI.8 The second most prevalent

TOD, according to the study from Indonesia, was also AKI9; however,

the studies fromKorea and Thailand found a substantially lower preva-

lence of AKI in their populations.6,7 Therewas no apparent explanation

for the variance in AKI prevalence between different populations.

However, it couldbeattributable todifferingdiagnostic criteria utilized

for determining AKI in each study. Other confounding factors, such

as concomitant disease, for example, diabetes mellitus, chronic kidney

disease (CKD), explicit druguse, and foodpreferencesbasedoncultural

backgrounds, must also be considered. In future investigations, there

are opportunities to improve these constraints. The diagnostic crite-

ria for each TOD should be standardized. Using the same inclusion and

exclusion criteria will also help to eliminate confounding factors.

The management guidelines for hypertensive emergencies were

consistent across Asia, particularly regarding the medications used

to reduce blood pressure. The recommendations for reducing blood

pressure for acute strokewere themost comparable across all national

guidelines,12–20 and they were also compatible with global-standard

practice guidelines.24 On the other hand, some national hypertension

guidelines provided insufficient guidance on treating acute cardio-

vascular conditions such as ACS and AHF.13–16 This could be because

there are other standard guidelines for such conditions. However,

to make the hypertension guidelines more comprehensive, it would

be beneficial if they contained a section on ACS and AHF. Moreover,

the recommendation on AKI was the most restricted. Only three of

the guidelines we reviewed suggest the management for lowering

blood pressure in patients who experience AKI.17,19,20 To the best of

our knowledge, clinical trials demonstrating the benefits of lowering

blood pressure in a hypertensive emergency with AKI are scarce.

The difficulty in selecting whether or not to lower blood pressure in

individuals with a low estimated glomerular infiltration rate is distin-

guishing between CKD and AKI induced by a hypertensive episode,

especially if serum creatinine rises considerably within a few days to

weeks.25 More research is required to narrow the knowledge gap;

however, decreasing blood pressure to 140/90 mmHg with IV anti-

hypertensive medications appears to be safe. Overall, until there are

randomized clinical trials focusing on hypertensive emergencies and

each TOD, we recommend following the conventional guidelines for

TOD treatment based on organ involvement. In most situations, mean

arterial blood pressure can be lowered by 15%–25% within the first

few hours.
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The strength of this study is that we examined scientific evidence

from Asian populations across all regions. However, we were unable

to draw firm conclusions on some points, such as the true preva-

lence of each TOD and the consistent recommendation on some TOD

management, due to a lack of studies/guidelines with complete data

on such, and according to a relatively small number of hypertensive

emergencies in half of the included studies. Hence, a multinational

data repository on hypertensive emergencies and Asian guidelines on

hypertensive emergencymanagement is critical.

In conclusion, patients with hypertensive emergencies were reg-

ularly found in the emergency department. Stroke was the most

commonorgan injury amongAsianspresenting as ahypertensiveemer-

gency. Despite a high hospital admission rate, the overall death rate

was modest. Given the current lack of data among Asian countries, a

multinational data repository on hypertensive emergencies and Asian

guidelines on hypertensive emergencymanagement is mandatory.
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