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Abstract
Epidemiological data on the impact of hypertensive crises (emergencies
and urgencies) on referral to the Emergency Departments (EDs) are
lacking, in spite of the evidence that they may be life-threatening
conditions. We performed a study to enroll all patients aged 18 years
and over whowere admitted to EmergencyDepartment duringMarch to
May 2019 for hypertensive crises (systolic blood pressure≥220 mmHg
and/or diastolic blood pressure≥120 mmHg). We classified patients as
affected by either hypertensive emergencies or hypertensive urgencies
depending on the presence or the absence of progressive target organ
damage, respectively. Out of these 6614 patients admitted from ED
during 3 months 462 patients admitted with uncontrolled hypertension,
Out of these 114 patients with Hypertensive crisis. Men had higher
frequency then women. Most of the patients had one or more Risk
factors present. Almost half of patients were presented with Neurolog-
ical deficit (43.8%), Dyspnoea (28.2%), Chest pain (19.2%), Headache
(14.9%), Giddiness (13.1%). Per orally Calcium channel blocker most
commonly used while intravenous Labetalol most commonly used.
Keywords: Hypertensive emergency, hypertensive urgency

1 INTRODUCTION

Hypertensive crisis is defined as acute eleva-
tion in blood pressure that can cause rapid
end organ damage. It includes both, hyper-

tensive emergencies and urgencies.

or pulmonary edema.
Hypertensive Urgency: Hypertensive urgencies are
diagnosed if there is a systolic blood pressure higher
than 180 mmHg or a diastolic blood pressure higher
than 120 mmHg in an otherwise stable person with-
out clinical or laboratory evidence of acute target
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organ damage. Such patient need immediate treat-
ment, preferably in ICU. The diastolic blood pres-
sure needs to reduce within 24-48hours without the
use a loading dose. The BP may then be reduced
further, gradually, over the next several days. Se-
vere epistaxis, Severe perioperative hypertension,
Unstable angina pectoris, Diabetic retinopathy, Pre-
eclampsia, Tyramine ingestion duringMAO therapy,
Amphetamine or Cocaine intoxication, Hypertension
with papilledema, Rapidly progressing renal failure
with vitreous haemorrhage are possible complica-
tions.
Hypertensive Emergency: Hypertensive emergen-
cies are diagnosed if there is a systolic blood pressure
higher than 180 mmHg or a diastolic blood pressure
higher than 120 mmHg with the presence of acute
target organ damage. Such patient also require ad-
mission into an ICU and rapid, but not too rapid.
The BP should be maintained at the level for a few
days, before lowering it, slowly, still further. Hyper-
tensive encephalopathy, intracranial haemorrhage,
acute myocardial infarction, Acute LVF with pul-
monary edema, Acute aortic dissection, Eclampsia,
Hypertensive crisis in pheochromocytoma are may
be seen.
Hypertension is a global health burden affecting
1billion persons all over the world, accounting for
12.8% deaths/year.
In patient with severely or moderately high blood
pressure, target end organ damage is very crucial
finding. In hypertensive emergencies, mean arterial
pressure should be decreased by 20-25% and in other
by 15-20%
The treatment of hypertensive urgency consists of
a gradual reduction of blood pressure using oral
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medication, whereas in a hypertensive emergency,
intravenous therapy is indicated for a faster reduction
in blood pressure.
The reason for uncontrolled hypertension is high due
to lack of awareness, knowledge, adherence, and
attitudes of patients with hypertension.

2 METHODOLOGY

Study Design : Open label, Prospective, Observa-
tional Study.
The data collection was done after the approval
of study protocol from Institutional Review Board,
Smt. NHL MMC. Those patients who attended
Emergency Medicine Department at Affiliated to
NHL MEDICAL COLLEGE; The diagnosis of ar-
terial hypertension was established in accordance
with the definition of theWorld Health Organization,
which defines arterial hypertension as the level of
systolic blood pressure≥140 mmHg and/or diastolic
blood pressure ≥90 mmHg in people who are not
taking antihypertensive therapy (Anonymous, 1999).
Hypertensive crisis is defined as levels of systolic
blood pressure ≥180 mmHg and/or diastolic blood
pressure≥120mmHg in accordance with Guidelines
of Joint National Committee (JNC) 8 (10) , American
College of Cardiology/American Heart Association
High Blood Pressure Guideline (9).
Study Variables and Measurements:
Data on demographics, comorbid conditions, clinical
symptoms, blood pressure readings at subsequent
time intervals, length of stay, and antihypertensive
drug therapy was recorded by trained data collec-
tors. Age and gender were recorded as mentioned
at the time of admission. A history of physician-
diagnosed diabetes mellitus (DM), chronic kidney
disease (CKD), ischemic heart disease (IHD), and
stroke was noted from the patient’s medical record
file. DMwas defined as fasting plasma glucose≥126
mg/dL at a prior visit. CKD was defined as rise
in serum creatinine of >1.2 mg/dL for 3 months.
Myocardial infarction was diagnosed when blood
levels of sensitive and specific biomarkers such as
cardiac troponin or CKMB are increased in the
clinical setting of acute myocardial ischemia with
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electrocardiographic changes. stroke was defined as
a rapidly developing clinical sign of focal (at times
global) disturbance of cerebral function, lastingmore
than 24 hours or leading to death with no apparent
cause other than that of vascular origin Acute renal
failure was diagnosed when the plasma urea nitrogen
(PUN) or serum creatinine did not stabilize within
72 hours. Clinical symptoms were recorded from the
initial assessment sheet.
Blood pressure readings, at different time intervals,
were recorded from vital sheets for nursing ser-
vices. Blood pressure was measured using a mercury
sphygmomanometer with the patient in sitting posi-
tion. Hypertensive crisis was defined as a systolic
blood pressure >180 mm Hg or a diastolic blood
pressure >120 mm Hg.
Antihypertensive treatment was divided into two
types: medication given per oral and medications
given intravenously.

3 RESULTS

Demographic characteristics:
A total of 6614 patients presented to the ED during
the screening periods over the 3 months study be-
tween March to May 2019. Out of these 114 patients
were enrolled in our study and 11 patients admitted
with Hypertensive urgency and 103 patients pre-
sented with Hypertensive emergency.
The median age of enrolled patients was 60 [in-
terquartile range (IQR) 28–82], and the majority
were Male, married, with primary school education.
The Patient Characteristics are displayed in Table 1.
Patient risk factors:
Risk factors for hypertensive urgency and emer-
gency are shown in Table 2. More than half of
patients (n=73) had history of hypertension. Out
of these half of patients were non-compliant on
antihypertensive drugs. 19% patients were chronic
alcoholic. About of one fourth patient were chronic
smoker. Overall, Dyslipidaemia was the most com-
mon comorbidity in patients presenting with uncon-
trolled hypertension to the ER with the prevalence
of 40.3% followed by Diabetes mellitus 24.5%, and
ischemic heart disease, 28.0%.

Clinical presentation and outcome:
The Common presentation in our study was neu-
rological symptoms (n=59). It includes both al-
tered sensorium and neurological deficits. Dyspnoea
(28.0%) is 2nd most common symptoms followed
by chest pain (19.2%), Headache (14.9%), Giddiness
(13.1%), and blurring of vision (3.5%).
Blood Pressure Trends
The Mean systolic blood pressure at time of presen-
tation was 210mm of Hg and mean Diastolic blood
pressure was 109 mm of Hg. After administration
of Antihypertensive drug after 1 hour Systolic blood
pressure was 172 mm of hg and Diastolic was 94mm
of Hg. After 24 hour Systolic blood pressure was
140mm of Hg and Diastolic was 86mm of Hg. The
trend of blood pressure recorded in the ER is shown
in Figures 1 .
Management of Patients with Hypertensive Crisis:
Antihypertensive Medications Used in Management
of Patients with Hypertensive Crisis. Calcium chan-
nel blocker was the most widely used oral antihy-
pertensive medication in the ER 53(46.49%). Intra-
venous (IV) Beta Blocker (Labetalol) was the most
commonly administered IV medication in ER 26
(22.8%).The mean (SD) drop in SBP in patients
with hypertensive crisis who received intravenous
medications versus oral medications was 52 (29) mm
hg and 41 (27), respectively . The mean drop in DBP
in patients with hypertensive crisis who received
intravenous versus perioral medications was 23.6
mm hg and 15.8 mm Hg, respectively.
Final Diagnosis
Outcome:
The overall mortality of patients that are admitted
in emergency with hypertensive crisis was 19.2.
Major numbers of patients were shifted in ICU as
they required continuous blood monitoring, required
mechanical ventilation etc. While few patients were
shifted to ward after stabilization.

4 DISCUSSION

Discussion The diagnosis and management of hyper-
tensive crisis poses a unique challenge, especially in
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TABLE 1: Baseline characteris cs of pa ent with hypertensive crisis
Characteris cs Overall Emergency Urgency

Age 60 (28-86) 60 (31-86) 53 (28-70)

SEX
Male 72 65 8
Female 42 40 3

Marital status
Married 108 100 10
Unmarried 06 05 01

Educa on
College 21 20 1
Secondary school 36 34 2
Primary school 46 40 7
Illiterate 11 10 1

TABLE 2a: Risk factors of pa ent with hypertensive crisis
Risk factor Overall Emergency Urgency

Alcohol 22 (19.2%) 20 (17.5%) 2 (1.75%)

Chronic smoker 30 (26.3%) 25 (21.9%) 6 (5.2%)

Dyslipidemia 46 (40.3%) 40 (35.0%) 6 (5.2%)

Diabetes 28 (24.5%) 25 (21.9%) 3 (2.6%)

TABLE 2b:
Risk factor Overall Emergency Urgency

Ischemic heart disease 32 (28.0%) 25 (21.9%) 7 (6.1%)

H/o Hypertension

Overall 73 (64.0%) 66 (57.8%) 6 (5.2%)

Compliance 31 (42.4%) 27 (40.9%) 4 (66.6%)

Non compliance 42 (57.5) 40 (60.6%) 2 (33.3%)
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TABLE 3: Clinical Presenta on of Hypertensive crisis

Clinical Symptoms Overall Emergency Urgency

Neurological Deficit 50 (43.8%) 50 (43.8%) -

Dyspnea 32 (28.0%) 31 (27.1%) 1 (0.8%)

Chest pain 22 (19.2%) 19 (16.6%) 3 (2.6%)

Giddiness 15 (13.1%) 11 (9.6%) 4 (3.5%)

Headache 17 (14.9%) 15 (13.1%) 4 (3.5%)

Blurring of vision 4 (3.5%) 2 (1.7%) 2 (1.7%)

FIGURE 1:

developing countries.
In our study total 114 patients were studied out of
there was mean age is 60 years, out of this 63%
were males while study in aysha almes et al 46%
were males. While in Patrice shao et al had same
percentage of males as in our study
Most patients in our study self-reported risk fac-
tors for cardiovascular disease (example. Cigarette
smoking, lack of physical exercise, sedentary work),
along with poor compliance with antihypertensive
medications, which has been associated with hyper-

tensive emergency and urgency. These findings are
similar to observations made in other Patrice shao
et al and aysha almes et al study; in which obesity,
history of hypertension, low socioeconomic status,
poor health literacy, and lack of compliance with
drug treatment were mentioned as factors associated
with hypertensive emergency and urgency.
The most common risk factor for this study was
dyslipidaemia (46.3%) followed by ischaemic heart
disease 2nd most common (28.0%). In aysha almes
et al study the findings were same as our study
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TABLE 4: An hypertensive Drugs used in ER
An hypertensive drugs Overall Emergency Urgency

Inj Labetalol 53 (46.4%) 53 -

Inj Diure cs 18 (15.7%) 18 -

Inj NTG 18 (15.7%) 17 1

Inj CCB 6 (5.2%) 6 -

Sublingual NTG 11 (9.6%) 7 4

Oral ACE 26 (22.8%) 22 4

Oral ARB 14 (12.2%) 10 4

TABLE 5:
Overall Emergency Urgency

Cerebrovascular Accident 58 58 -
CVA- Ischemic 15 15 -
CVA- Hemorrhagic 43 43 -

Acute Renal Failure 7 7 -

Hypertensive encephalopathy 3 3 -

Acute myocardial Infrac on 8 8 -

Heart Failure 27 27 -

Unstable Angina 7 - 7

Accelerated HTN 4 - 4

TABLE 6: Outcome of pa ent
Overall Emergency Urgency

Shi to ward 23 (20.1%) 14 (12.2%) 9 (7.8%)

ICU 65 (57.0%) 63 (55.2%) 2 (1.7%)

Expired 22 (19.2%) 22 (19.2%) -
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dyslipidaemia (43.2%)wasmost common associated
followed by diabetes (37.0%).
The clinical presentation of hypertensive crisis varies
depending on pathology. Nearly half of patient
of hypertensive emergency presented with altered
sensorium and neurological deficit. And patient
with Hypertensive urgency presented with Headache
and Chest pain. While in aysha almes et al study
Headache and dizziness were most common symp-
toms. In the Patrice shao et al study altered mental
status was most common presenting complaints.
CVA was the top ED (51.57%) diagnosis; In CVA
Haemorrhagic was more common than Ischaemic.
Followed by Heart failure (23.6%), myocardial in-
fraction (7%) and acute renal failure (6.1%). Com-
plications of hypertensive crisis reported in previous
studies conducted in Bahrain and Italy were acute
coronary syndrome (32%), left ventricular heart fail-
ure (38%), and stroke (29.3%) and cerebral infarc-
tion (24%), pulmonary edema (23%), and hyperten-
sive encephalopathy (16%).
We observed in this study that sodium nitroprusside
was the most potent intravenous antihypertensive in
dropping blood pressure. However, it was not the
most commonly used drug in this study. Intravenous
labetalol (43.6%)was reported as themost frequently
used antihypertensive medication for emergency de-
partment patients presenting with hypertensive cri-
sis. We also observed that calcium channel blockers
have been most commonly used oral antihyperten-
sive patients. In aysha almes et al study same intra-
venous labtealol was most commonly used.
Out of these 114 patients 20.1 % (n=23) patients
were expired, while 19.2% (n=22) patients were
shifted to ward and remaining were 57% (n=65)
shifted in ICU. Factors contributing to the high mor-
tality might include severity of illness, noncompli-
ance to anti-hypertensive medications and existing
comorbidities. In contrast to our study Patrice shao
et al study majority of patients 66.5% patients were
shifted to ward, while only 1.5% patients were ex-
pired as compared to our study it was 20.1%. This
difference due to may be sample selection and varia-
tion in type of admissions depending on the level of
hospital and geographical distribution pattern of that
region

The strength of this study is that it reflects prevalence
of hypertensive crisis, as well as prevalence of com-
plications as a result of hypertensive crisis among pa-
tients. Moreover, this study also reports management
of these patients in terms of the treatment received in
the ER.

5 LIMITATIONS

There are few limitations in this study; first, it has
limited external validity as the sample is not rep-
resentative for an entire population. It represents
population visiting a single-tertiary care hospital and,
hence, it is not representative of the entire popula-
tion of this region. Second, this retrospective study
cannot strongly give a cause and effect association.
In addition, available treatment was occasionally
restricted due to resource limitations; hence, the ob-
served treatment strategies may be due not to physi-
cian preference, but rather medication availability.

6 CONCLUSION

In our cohort of adult patients with elevated blood
pressure, hypertensive crisis was associated with
substantial morbidity and mortality, with the most
vulnerable being those with hypertensive emer-
gency. The prevalence of hypertensive crisis is high
in our subjects.
Per oral calcium channel blocker and intravenous
labetalol are the most commonly administered medi-
cations in the ER and ward. Acute renal failure is the
most common complication developed in hyperten-
sive crisis.
Patients with hypertensive emergencies may require
immediate reduction in elevated blood pressure to
prevent and arrest progressive end organ damage.
The best clinical setting in which to achieve this
blood pressure control is in the intensive care unit
with use of intravenous hypotensive agents.
The early detection of hypertensive emergencies
with multiple target organ damage and appropriate
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treatment are key determinants for reducing mor-
bidity and mortality among patients of hypertensive
emergencies.
In chronic hypertensive patients, strict blood pres-
sure control by regular BP check-up and good ad-
herence to antihypertensive drugs can reduce the 
incidence of hypertensive emergencies. 
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