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Hypertensive crisis: clinical–epidemiological profile
José Fernando Vilela-Martin, Renan Oliveira Vaz-de-Melo, Cristina Hiromi Kuniyoshi, André Neder
Ramires Abdo and Juan Carlos Yugar-Toledo
Hypertensive crisis (HC) stands out as one type of acute elevation in blood pressure (BP) and can manifest as hypertensive
emergency (HE—with target-organ damage (TOD)) or hypertensive urgency (HU—without TOD), usually accompanied by levels
of diastolic BP X120 mm Hg. The aim of this study was to characterize the clinical–epidemiological profile of HC over the
course of 1 year in a university reference hospital and perform a review of the literature. The study was a cross-sectional study,
conducted over a period of 1 year (2006) in 362 patients who presented for treatment at the emergency hospital with HC, as
described above. Among all patients examined, 231 individuals met the criteria for HE and 131 met the criteria for HU.
Patients with HE were older (Po0.001) and more sedentary (P¼0.026) than those with HU. Furthermore, fewer HE patients
than HU patients had previously undergone antihypertensive treatment (P¼0.006). The groups did not differ regarding BP
levels, gender, smoking or body mass index. Dyspnea (41.1%), thoracic pain (37.2%) and neurological deficit (27.2%) were
common signs/symptoms in those with HE. Meanwhile, in the group with HU, we most frequently found headache (42.0%),
thoracic pain (41.2%) and dyspnea (34.3%). Among the forms of HE, we most frequently observed acute lung edema (30.7%),
myocardial infarction/unstable angina (25.1%), and ischemic (22.9%) and hemorrhagic (14.8%) stroke. HC is a clinical entity
associated with high morbidity in the emergency room. Individuals with HE are older and sedentary and have lower rates of
antihypertensive treatment. Adequate control of BP should be pursued as a way to avoid this severe complication of
hypertension.
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INTRODUCTION
Hypertension is a worldwide health problem that increases the costs to
public health systems and, as such, merits special emphasis. One
presentation or even consequence of inadequate blood pressure (BP)
control is hypertensive crisis (HC), a condition defined as a fast,
inappropriate, intense and symptomatic increase in BP (diastolic BP
generally X120 mm Hg). HC may manifest as either a hypertensive
emergency (HE) or an urgency (HU); HE is characterized by rapid
deterioration of target organs (heart, brain, kidneys and arteries), and
poses an immediate threat to life, a situation not found in HU.1
An important differential diagnosis for HC, mainly with HU, is the
pseudocrisis phenomenon.1 Certain patients, independent of BP
levels, present neither evidence of acute target-organ damage (TOD)
nor an immediate threat to life, which obviates the need for antihypertensive therapy in the emergency room. This condition occurs
usually in oligosymptomatic or asymptomatic hypertensive patients,
whose BPs, although under treatment, are not controlled and
are typically elevated. Another group of hypertensive patients may
have a transient BP elevation caused by any emotional, painful or
uncomfortable event, such as migraine, vertigo or headache of muscleskeletal origin, and manifestations of panic disorder. Such symptoms
characterize hypertensive pseudocrisis.2,3

Although these conditions are well described, few studies compare
the characteristics of individuals with HU and HE.2,4–11 This study
aimed to analyze the clinical–epidemiological profile of HC over the
course of 1 year in a university reference hospital and to perform a
review of the literature.
METHODS
A total of 362 individuals aged X18 years presenting HC and having been
admitted to the Clinical Emergency Department at the university hospital
during 2006 were evaluated in this study. The criteria proposed by the Seventh
Joint National Committee were used for the definition of HC.1 HEs are
characterized by severe elevations in BP complicated by evidence of impending
or progressive TOD (hypertensive encephalopathy, hemorrhagic and ischemic
strokes, acute myocardial infarction, acute left ventricular failure with pulmonary edema, unstable angina pectoris, dissecting aortic aneurysm and acute/
progressive renal insufficiency). HUs are those situations associated with severe
elevations in BP without TOD.1
All patients underwent physical examination and diagnostic tests after
signing an informed consent previously approved by the ethics research
committee. In the absence of conditions that allowed for signing, participation
was authorized by the parents or guardians.
This study excluded female patients presenting with preeclampsia and
eclampsia, hypertensive patients with pseudocrisis and those with diastolic
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BP o120 mm Hg. BP was measured by the standard technique recommended,12 using the average of three BP measurements obtained with a
mercury sphygmomanometer.
Previous diagnosis of hypertension was identified through examination of
the medical history or use of antihypertensive drugs. Previous diabetes mellitus
was recognized by medical history or use of hypoglycemic drugs. Patients were
considered smokers when they had active smoking habits or a previous history
of smoking. Sedentary lifestyle was recognized as those who reported participating in physical activity for a period o20 min per day and less frequently
than three times a week. Electrocardiograms and measurements of creatine
kinase M-band (CK-MB) and troponin were performed when coronary
ischemia was suspected, and computed tomography was used for the evaluation
of brain damage, for example, during the suspicion of stroke and hypertensive
encephalopathy. Renal function was assessed by serum creatinine at hospital
admission, clinical history of changes in urinary volume and clinical outcome
(indication for dialysis in the emergency room). The literature review was based
on articles published and available in PubMed and Google Scholar databases.
Descriptive analysis was performed for qualitative variables and quantitative
results are presented as means and standard deviation. To compare patient
characteristics, Student’s t-test or the Mann–Whitney test was used for quantitative variables and w2 or Fisher’s exact test was used for qualitative variables. All
analysis was carried out using Minitab 15.0 (Minitab Inc., State College, PA,
USA), allowing an a error of 5%, with a significance level of Po0.05.

RESULTS
In 2006, 79 463 patients X18 years of age were treated in the emergency
department. The prevalence of HC corresponded to 0.45% of all
emergencies and 2.0% of clinical emergencies. In all, 362 cases met
the inclusion criteria of HC, with 231 cases of HE (63.8%) and 131
(36.2%) of HU. Patients with HE had a higher mean age (63.4±13.4 vs.
57.1±15.6 years, Po0.001), a higher frequency of sedentary lifestyle
(87.7 vs. 78.1%, P¼0.026) and a lower rate of previous antihypertensive
treatment (71.0 vs. 83.9%, P¼0.006) than those with HU. The groups
did not differ (P40.05) with regard to gender, systolic and diastolic BP,
body mass index, waist circumference, history of smoking, known
history of diabetes or hypertension (Table 1).
Signs and symptoms most commonly found in the study group as a
whole, in descending order, were chest pain, dyspnea, headache,
neurological deficit, dizziness and paresthesia (Table 2). In HU
patients, headache (42.0%) and chest pain (41.2%) were the most
common, whereas in HE, the most frequent were dyspnea (41.1%),
chest pain (37.2%) and neurological deficit (27.3%). These findings
are compatible with the TOD observed in this study.
Of the 231 patients who presented HE during the analyzed period
(Figure 1), 137 had cardio-related events (71 patients presented acute
pulmonary edema, 30 had acute myocardial infarction, 28 had

Table 2 Signs and symptoms of patients with hypertensive urgency
and emergency

Variable
Headache (%)
Dyspnea (%)
Palpitation (%)
Chest pain (%)
Epistaxis (%)
Dizziness (%)
Nausea (%)
Paresthesia (%)
Psychomotor agitation (%)
Neurological deficit (%)

Hypertensive Hypertensive Hypertensive
crisis
urgency
emergency
(n¼362)
(n¼131)
(n¼231)
27.9
38.7
11.6
38.7
1.9
19.1
13.5
15.2
3.3
19.6

42.0
34.3
19.8
41.2
5.3
25.2
17.5
16.0
3.8
6.1

19.9
41.1
6.9
37.2
0
15.6
11.2
14.7
3.0
27.3

P-value
o0.001
NS
o0.001
NS
o0.001
0.025
NS
NS
NS
o0.001

Abbreviation: NS, not significant (P40.05).

Figure 1 Distribution of acute TOD in patients who presented with HE,
according to organ involvement (a) and etiology (b).

Table 1 Clinical and epidemiological profile of patients admitted with hypertensive urgency and emergency
Variable
Age (years)
Male/female
Smokers (%)
Sedentarism (%)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Body mass index (kg m–2)
Waist circumference (cm)
Known history of hypertension (%)
Antihypertensive treatment (%)
Known history of diabetes (%)
Antidiabetic treatment (%)
Abbreviation: NS, not significant (P40.05).
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Hypertensive crisis (n¼362)

Hypertensive urgency (n¼131)

Hypertensive emergency (n¼231)

P-value

61.1±14.5
174/188
50.0
84.3
202.1±32.5
130.5±16.0
28.2±5.8
98.5±14.7
88.1
75.7
22.4
19.0

57.0±15.6
57/74
47.3
78.3
204.6±33.1
132.1±17.6
28.4±6.4
97.0±14.6
92.3
83.9
20.0
18.5

63.4±13.4
117/114
51.5
87.7
201.8±30.2
129.6±15.0
28.1±5.4
99.3±14.7
85.7
71.0
23.4
19.1

o0.001
NS
NS
0.026
NS
NS
NS
NS
NS
0.006
NS
NS

Duration of the

2004

2007

Martin et al.2

Piedra-León

8 years
(1998–2006)

2008

2009

2010

—

Lanthier et al.9

Serrano et al.10

Al-Bannay and
Husain11

Present study

Brazil

Bahrain

Cuba

Canada

Spain

Spain

Brazil

Spain

Spain

Italy

Country

hospital

Tertiary

Tertiary
hospital

hospital

Tertiary

Tertiary
hospital

attention

Primary

hospital

Tertiary

Tertiary
hospital

hospital

Tertiary

15 tertiary
hospitals

hospital

Tertiary

analyzed

Service

0.45%

NA

NA

NA

NA

NA

0.50%

0.65%

1.45%

27.5%

of HC

Prevalence

362 patients (36.2%

61±14

HU and 63.8% HE)

154 patients (65% HU
and 35% HE)

HU and 20.2% HE)

104 patients (79.8%

167 patients (63.5%
HU and 36.5% HE)

HU and 0.8% HE)

123 patients (99.2%

NA

NA

NA

66±14

173 patients (97.7%

62±15
HU and 2.3% HE)

452 patients (60.4%
HU and 39.6% HE)

HU and 22.1% HE)

118 patients (77.9%

694 patients (73% HU
and 27% HE)

54±18

60±18

NA

449 patients (76% HU

64±15
and 24% HE)

Sample analyzed

(years)

Mean age

Women

51.9%

65% Men

70.1% Men

NA

Women

62%

57% Men

55.1%
Women

Women

64.4%

55%
Women

Women

57.7%

Gender

88.1

87%

NA

NA

75.5

79.0

81.8

87.3

75.0

75.7

NA

NA

NA

85.4

67.0

NA

87.4

65.0

NA

21.0% ACS
42.3% Strokes
3-Chest pain
NA

30.7% APE
25.1% ACS

29.3% Strokes
37.7% Strokes
3-Dyspnea
1-Dyspnea
2-Chest pain
3-Headache

38% AHF
32.7% ACS
1-Chest pain
2-Headache

33.3% ACS
19.0% APE

32.0% AHF
23.0% Strokes
1-Headache
2-Dyspnea

2-Dizziness
3-Chest pain

3-Nausea
1-Headache

NA

13% ACS
NA
3-Dyspnea
1-Dizziness
2- Headache

58% Strokes
25% APE
1-Headache
2-Dizziness

19.2% Strokes
15.4% AHF

14.4% APE
57.7% ACS
3-Dyspnea
1-Headache
2-Chest pain
3-Dizziness

35.6% Strokes
35.6% ACS

29.0% Strokes
16.3% HEnc

36.8% APE/AHF

HE presentation

1-Chest pain
2-Headache

2- Epistaxis
3-Chest pain

1-Headache

symptoms

treatment (%)

hypertension (%)
77.0

Signs and

Previous
antihypertensive

Previous
diagnosis of

Abbreviations: ACS, acute coronary syndromes; AHF, acute heart failure; APE, acute pulmonary edema; HC, hypertensive crisis; HE, hypertensive emergency; HEnc, hypertensive encephalopathy; HU, hypertensive urgency; NA, not available.
Strokes (ischemic or hemorrhagic).

(2006–2007)

12 months

4 months
(2009)

(2007)

6 months

(2002–2003)

2 years

Capdevilla

et al.8

(2004)

7 months

1 year (2000)

et al.7

2008

2002

Cerrilo et al.6

3 months (NA)

12 days
(1999–2000)

2001

Tomero et al.5

12 months

(1992–1993)

1996

publication study

Year of

et al.4

Zampaglione

variables

Reference\

Table 3 Comparative analysis of studies involving series of hypertensive patients with hypertensive crisis
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unstable angina and 8 presented with acute aortic dissection);
94 experienced brain-related events (53 patients with ischemic stroke,
26 with hemorrhagic stroke, 8 with subarachnoid hemorrhage and
6 with hypertensive encephalopathy) and 1 patient experienced a
kidney-related event (acute and progressive renal insufficiency).
DISCUSSION
In this study, we analyzed the clinical–epidemiological profile of HC in
individuals admitted to the emergency department. Subjects with HE
were older, more sedentary and more frequently Caucasian than those
with HU. Unlike the findings of Zampaglione et al.,4 Martin et al.2 and
Cerrilo et al.,6 we found no significant difference in the values
of systolic and diastolic BP between the two groups. These studies
also demonstrate that individuals with HE were older than those
with HU.2,4,6
In contrast to our findings, other investigators 2,4–11 (Table 3) found a
greater prevalence of HU in their HC samples. Despite the fact that most
studies have been conducted in tertiary hospitals, there is a tendency for
less severe conditions to be treated in primary care,8 which prevents
overloading the tertiary service centers. In addition, our hospital serves
as a referral service for many cities, attending primarily to seriously
ill patients that require complex and specialized care.
As previously discussed by Martin et al.,2 the high prevalence rate of
hypertensive crises reported by Zampaglione et al.4 may have resulted
from the inclusion of cases of hypertensive pseudocrisis, which may
imitate HU. The presence of pseudocrisis is often confused with HC
and inadequately treated.2,3 Monteiro, Jr. et al.13 found that only 16%
of patients treated in an emergency room with presumed HC met the
diagnostic criteria. Sobrinho et al.3 demonstrated a 48% prevalence of
pseudocrisis, and 94% of these patients received inappropriate treatment (antihypertensive drugs), as they were patients with HC.
Another aspect that we want to highlight is a discrepancy related to
the gender distribution of patients who presented with HC (Table 3).
Although world data estimates suggest that there is no difference in
hypertension prevalence between genders,1 most previously published
studies found a higher prevalence of HC among women.2,4–6 This
statistic could mean that women are more aware of their condition
and more frequently seek primary care,14 despite the fact that males
tend to have more serious complications related to hypertension, as
evidenced by the higher rate of HE presentation found among
males.2,6,15 Despite the slightly higher prevalence of HC in women,
our results suggest that this prevalence represents an underestimation.
Although most patients with eclampsia or preeclampsia have clinical
symptoms, they are treated as emergency cases in the obstetrics
department when they arrive at our hospital. Therefore, such patients
were excluded from our analysis.
As can be seen in Table 3, less than a quarter of the population had
no previous knowledge of their disease in all studies, suggesting that
something was amiss with the treatment of these hypertensive
patients. One of the possible factors involved in the genesis of HC
may have been the mismanagement of or non-compliance with
antihypertensive treatment.16–18 In our study, significantly more
patients with HU compared with HE had previously received antihypertensive treatment, which reinforces this hypothesis.
Dosse et al.19 showed in a series of hypertensive patients that
61.76% of those surveyed attended the medical consultations,
86.76% did not comply with the medication regimen and 85.29%
did not comply with the non-medication regimen, as represented by
reporting at least one non-healthy lifestyle habit. Another important
factor involved in the occurrence of HC is the rate of hypertensive
control. In a study of a Brazilian population, Moreira et al.14 showed
Hypertension Research

that the percentage of BP control among all hypertensive individuals
was 38.6%. Among treated hypertensive patients, this percentage was
52.9% and was even higher in the population with more years of
schooling, which also was of a higher socioeconomic class. There was
no significant difference associated with age group or gender. These
rates are between 15.2 and 47.7% in Europe,20–23 19.6% in Brazil,24 3.9
and 30.6% in China25–27 and 50.1% in the United States, as determined by the National Health and Nutrition Examination Survey
2007–2008.28
The signs and symptoms presented on admission to the hospital
vary according to the clinical presentation of HC, depending on which
target organs are affected most severely. In our sample, because
of the higher frequency of strokes, acute pulmonary edema and
acute coronary syndromes, the most common signs/symptoms were
dyspnea, chest pain, headaches and neurological deficit. Such findings
are in accordance with the majority of previous studies.2,4–11 The HE
presentation was also similar to those found in other samples
(Table 3).
Recently, Saguner et al.18 described several potential risk factors for
HC in a sample of 85 hypertensive patients followed-up for 1.6±0.3
years. The main risk factors were female gender, high degree of obesity,
presence of hypertensive or coronary heart disease, somatoform
disorder, higher number of antihypertensive drugs and non-adherence
to treatment regimens. Despite being one of the first prospective
studies to assess risk factors for HC, the findings are worthy of careful
consideration. First, to classify all events as HC, the investigators may
have included patients with hypertensive pseudocrisis in this series, a
fact that leads to misclassification of cases of HC, which could be
confirmed by the inclusion of individuals with somatoform disorders.
Moreover, both the sample size and the relatively short follow-up
duration, as highlighted by the investigators, may have contributed to
some of these findings.
Finally, one limitation that should be mentioned is the miscegenation of the Brazilian population. Despite the well-established higher
incidence of HC in black individuals,29 the color of the skin is a weak
predictor of the ethnic background of individuals in our region,30
which led us to disregard this variable in our analysis. The dynamics of
the hospital, which dictated that pregnant patients were treated as
special emergency cases, also precluded the inclusion of patients
admitted with eclampsia and preeclampsia in our analysis. Another
limitation that must be highlighted is the lack of standardization in
the definition of HC, which prevented the comparison of our results
to those obtained in other studies.
In conclusion, this study highlights the importance of knowing the
clinical presentation of HC in the emergency room and of describing
the symptoms, clinical profile and TOD in individuals who present
with HC. Appropriate measures of BP control should be pursued as a
way to avoid this severe complication of hypertension.
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