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Aims Currently there are scarce epidemiological data regarding prevalence, clinical phenotype, and therapy of hyperten-
sive urgencies (HU) and emergencies (HE). The aim of this article was to record the prevalence, clinical character-
istics, and management of patients with HU and HE assessed in an emergency department (ED) of a tertiary
hospital.

...................................................................................................................................................................................................
Methods
and results

The population consisted of patients presenting with HE and HU in the ED (acute increase in systolic blood pres-
sure (BP) >_ 180 mmHg and/or diastolic BP >_120 mmHg with and without acute target organ damage, respectively).
Of the 38 589 patients assessed in the ED during a 12-month period, 353 (0.91%) had HU and HE. There were
256 (72.5%) cases presented as HU and 97 (27.5%) as HE. Primary causes for both HU and HE were stress/anxiety
(44.9%), increased salt intake (33.9%), and non-adherence to medication (16.2%). Patients with HU reported mainly
dizziness/headache (46.8%) and chest pain (27.4%), whereas those with HE presented dyspnoea (67%), chest pain
(30.2%), dizziness/headache (10.3%), and neurological disorders (8.2%). In HE, the underlying associated conditions
were pulmonary oedema (58%), acute coronary syndrome (22.6%), and neurological disorders/stroke (7.2%). All
HE cases were hospitalized and received intensive healthcare, including dialysis.

...................................................................................................................................................................................................
Conclusion This 1-year single-centre registry demonstrates a reasonable prevalence of HU and HE contributing to the high vol-

ume of visits to the ED. Stress, increased salt intake and non-adherence were main triggers of HE and HU.
Dizziness and headache were the prevalent symptoms of HU patients while heart failure was the most common
underlying disease in patients with HE.
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Graphical Abstract
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Prevalence 

Clinical characteris�cs 

Management of pa�ents with HU 
and HE in the ED and during 
hospitaliza�on. 

38,589 pa�ents. 256 with HU and
97 with HE.
Stress, increased salt intake and 
non-adherence to medica�on as 
causes for BR rise.
Most HU pa�ents presented 
dizziness/headache, while most HE 
reported dyspnea with pulmonary 
edema receiving intensive health 
care. 

Comparable prevalence, clinical 
phenotype and therapy of HU and 
HE with other studies.                   
Worst clinical profile of HE 
requires careful, intensive 
treatment both in the ED and 
during hospitaliza�on.               
Need to further harmonize the 
everyday clinical prac�ce with 
current guidelines.

Design of the study and major results of registering characteristics and management of hypertensive urgencies and emergencies.
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Introduction

Hypertension emergencies (HE) are heterogenous disorders in
which blood pressure (BP) levels above 180/110 mmHg are associ-
ated with acute organ damage1–9 which is potentially life threatening
and requires careful lowering of BP.10–15 The term hypertensive
urgencies (HU) describes severe hypertension with lack of organ
damage1,2 and the appropriate therapy comprises of oral drugs with
usually no need for hospitalization. However, these hypertensive
patients are at high risk mandating a close clinical follow-up.16,17 It is
of importance that the cumulative incidence of HU and HE is esti-
mated at 0.5–1% of all hypertensive patients and �1 of 200 patients
in the emergency departments (ED) present with HE.18–21 This inci-
dence seems unaltered over the last decades despite the current
improvements in hypertension therapy and overall cardiovascular
risk factors management.22,23 The mainstay pathophysiological mech-
anisms for HU and HE involve activation of the renin–angiotensin sys-
tem (RAS), diffuse vascular damage,6,24 and dysfunction of organ
haemodynamic autoregulation.3 Although the clinical presentation is
by and large variable, the prognosis of patients with HE has been sig-
nificantly improved.18,25

Nowadays, although hypertension treatment strategies are well
defined by international guidelines, few evidence-based recommen-
dations are available on acute severe hypertension.6 Epidemiological
data on prevalence and clinical features of patients referred to the
ED are limited along with diagnostic and management algorithms in
spite of their relevance from a public health perspective.18–21,26

Based on the above there is a current need for more data on the
epidemiology, clinical aspects, and therapeutic trends of HU and HE.
There is a need to understand the phenotype of these cases and the
‘gaps’ in their management. Therefore, the aim of this study was to
evaluate the incidence of HU and HE, describe their clinical and la-
boratory characteristics, as well as to present the therapeutic man-
agement in a tertiary general hospital during a period of 12 months.

Methods

The study was conducted in ‘Hippokration General Hospital of Athens’,
gathering all the necessary data of HU and HE at their attendance in the
ED during every day clinical routine and their therapeutic and diagnostic
management in departments of admission. The population consisted of
all patients, aged 18 years and over, visiting the ED of Hippokration hos-
pital either due to increased BP levels or other reasons and who pre-
sented elevated BP that required further assessment. The study started in
December 2017 and the BP cut-off values for the diagnosis of HU and HE
were those adopted by the 2013 ESC/ESH guidelines [systolic blood
pressure (SBP) >_ 180 mmHg and/or diastolic blood pressure (DBP)
>_120 mmHg].27 In addition, written or oral informed consent was
obtained by patient or authorized relatives. Women affected by eclamp-
sia, pre-eclampsia, and HELLP syndrome were not included, as they were
generally referred to the Obstetrics Clinics without visiting the ED of the
study hospital.

A structured case report form was used by doctors to collect the ne-
cessary data for each patient. Full medical history, previous medication,
possible causes of acute rise of BP, the clinical characteristics, signs, symp-
toms, somatometric features, demographics as well as the physical exam-
ination, laboratory tests, management of patients, and the time remaining
in the ED before discharge or admission were registered. We also

recorded the management of these patients during hospitalization and
hard endpoints of morbidity and mortality (Supplementary material
online, Table).

All patients underwent physical examination and BP measurement by
doctors according to the protocol.27 The average of the last two out of
three consecutive BP measurements taken 1 min apart with a validated
sphygmomanometer (OMRON M6) in both arms, in supine/sitting and
standing position was recorded.27

Patients were classified as HE or HU on the basis of presence or ab-
sence of acute and progressive end-organ damage (diagnosed using clinic-
al data and diagnostic tests when appropriate) and were managed
accordingly. Hypertension-mediated organ damage was excluded based
on 12-lead electrocardiogram, transthoracic echocardiography, chest
radiography, biochemical analysis, funduscopic examination, brain com-
puted tomography, magnetic resonance imaging, and chest contrast
enhanced computed tomography.

Direct doctor attendance in the ED for the scope of the registry, med-
ical records of both the ED and clinics were all used to register the neces-
sary data. Enrolment continued until completion of the 12 months
collecting time frame, since 1 December 2017 to 30 November 2018.
Furthermore, all patients were scheduled for predetermined follow-up
visits in the European Society of Hypertension Excellence Center at
Hippokration Hospital to record endpoints, such as new HU and HE,
new hospitalizations and deaths from both cardiovascular and
non-cardiovascular causes for a period of 12 months after the initial visit
at the ED. All procedures followed the internal hospital protocols and
the study protocol was approved by the institutional ethics committee.

Statistical analysis
Analysis of all data was performed by SPSS 25 (SPSS Inc., Chicago, IL,
USA) software. Results are presented as a mean ± standard deviation for
continuous variables and absolute numbers (percentages) for categorical
variables. The differences between variables were analysed by either the
Student’s t-test or the v2 for continuous and categorical variables, re-
spectively. Statistical significance was considered P < 0.05.

Results

Of the 38 589 patients assessed in the ED during a period of
12 months, 353 (0.91%) had HU and HE, out of which 256 (72.5%)
presented as HU and 97 (27.5%) as HE. The mean age of the patients
was 67.4 ± 12.9 years and 49% were males. Moreover, patients with
HE compared with HU were older by 8 years, had lower haematocrit
by 4%, more increased creatinine by 0.7 mg/dL and troponin values
by 228.4 pg/mL. Patients with HE compared with those with HU had
higher SBP levels in ED by 5 mmHg, as well as heart rate (HR) by
13 b.p.m. All the above differences proved statistically significant,
while there were no differences in DBP (Table 1).

Previous history of diagnosis of hypertension was present in 80%
of HE and HU cases. The previous antihypertensive treatment in the
two groups involved RAS inhibitors, diuretics, b-blockers, calcium
channel blockers, central acting agents, and aldosterone antagonists,
while more HE patients had already been prescribed >_3 drug catego-
ries for hypertension. Nitrates were reported as baseline therapy on
admission in 6.8% of all patients (15.6% of HE vs. 2.8% of HU,
P < 0.0001). Patients with HE compared with HU had higher preva-
lence of coronary heart disease, heart failure, chronic kidney disease,
diabetes mellitus, dyslipidaemia, and chronic obstructive sleep
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..apnoea. Comorbidities, previous medication, and their relative differ-
ences between the two groups are listed in Tables 1 and 2.

The putative causes for both HU and HE were excessive stress
(44.9%), increased salt intake (33.9%), non-adherence to medication
(16.2%), and drug-induced rise of BP (13.1%) (Figure 1). Stress refers
to reported feeling of anxiety, restlessness, and insomnia. Salt/dietary
represents daily consumption of over a teaspoon of salt (over 5.7 g
of salt and over 2.4 g of sodium) or consumption of savoury foods
the previous hours. Nonadherence refers to antihypertensive medi-
cation and drug-induced rise of BP mostly to nonsteroidal
anti-inflammatory drugs and corticosteroids. Analysis showed statis-
tically significant differences between the two groups for causes of BP
rise such as excessive stress/anxiety mostly for HU (30.2% of HE vs.
46.1% of HU, P < 0.0001) and change of antihypertensive medication
the previous 7 days (11.5% of HE vs. 4.6% of HU, P = 0.032) and infec-
tion (24% of HE vs. 7.7% of HU, P < 0.0001) mainly for HE.

Patients with HU reported mainly dizziness/headache, chest pain,
and dyspnoea, while patients with HE mostly presented with dys-
pnoea, chest pain, dizziness/headache, and neurological disorders
(Table 3). Predominant organ damage in the HE group was pulmon-
ary oedema (58%), acute coronary syndrome (22.6%), neurological
disorders/stroke (7.2%), and acute kidney failure (7.2%) (Figure 2).

Cases with HU were treated by orally administered calcium chan-
nel blockers, RAS inhibitors, anxiolytics, and intravenous (i.v.) diu-
retics, while HE received i.v. nitrates and diuretics as well as p.o.
calcium channel blockers (Figure 3). Moreover, HE compared with
those with HU remained in the ED less time (181± 134 vs. 297 ± 177
min, respectively, P < 0.0001).

Regarding hospitalizations, 116 patients were admitted in the clin-
ics of our hospital, 91 out of 97 HE and 25 out of 256 HU. The major-
ity of HE (87) was admitted in the intensive care unit. Naturally,
patients with HE had longer in-hospital stay than patients with HU

(6.9± 6.1 vs. 4.3± 2.6 days, P = 0.039). Moreover, we recorded a
mean impairment of renal function among the hospitalized popula-
tion expressed as a mean serum creatinine increase by 0.11 mg/dL
(P = 0.011). Also, an SBP/DBP reduction of 63/27 mmHg was
observed from admission until hospital discharge. A more gradual fall
of BP was observed in HU. Patients with HU were mostly treated
with oral therapy comprised of RAS inhibitors (79.1%), calcium chan-
nel blockers (62.5%), b-blockers (62.5%), and diuretics (58.3%).
Patients with HE initially received i.v. nitrates (67.4%) and diuretics
(67.5%) and treatment regimen shifted to orally administered prepa-
rations during the following hospital stay. Six patients with HE under-
went haemodialysis due to acute kidney injury and one male was
introduced into peritoneal dialysis improving congestion and renal
function, while two male patients of HE died from nosocomial infec-
tion during the first long hospitalization.

Although there was no significant difference between HU and HE
regarding the male to female ratio, gender analysis resulted in some
parametric differences. Males compared with females were heavier
(86.6 ± 16.2 vs. 75.5 ± 17.5 kg, P < 0.0001) and taller (172.8± 6.1 vs.
161.5± 7 cm, P < 0.0001), whereas females had larger hips circumfer-
ence (109.3 ± 19.6 vs. 104.1± 9.8 cm, P = 0.048). In addition, men
had higher SBP (199± 19.5 vs. 194 ± 19 mmHg, P = 0.014), DBP
(104± 15 vs. 100 ± 15 mmHg, P = 0.005) and higher prevalence of
atrial fibrillation (20.1% vs. 9.4%, P = 0.017). More men compared
with women were asymptomatic (15.5% vs. 3.7%, P < 0.0001), while
females more frequently described non-specific symptoms such as
dizziness or headache (43.8% vs. 27.1%, P = 0.002). Furthermore,
male patients reported more often comorbidities such as coronary
artery disease (36.1% vs. 11.5%, P < 0.0001), heart failure (23.2% vs.
10.9%, P = 0.004), chronic kidney disease (15.9% vs. 8.3%, P = 0.042),
and smoking (34.9% vs. 20.5%, P = 0.005), as well as excessive physical
activity as a probable cause for BP elevation (5.7% vs. 1.3%,

....................................................................................................................................................................................................................

Table 1 Clinical, demographic, and laboratory data in the emergency department

Total (n 5 353) Hypertensive

emergencies (n 5 97)

Hypertensive

urgencies (n 5 256)

P

Age (years) 67 ± 13 73 ± 12 65 ± 13 <0.0001

Gender (males), n (%) 173 (49) 50 (51.5) 123 (48) 0.558

Body mass index (kg/m2) 28.9 ± 5.8 29.1 ± 6.1 28.8 ± 5.7 0.725

Obesity (BMI > 30 kg/m2) (%) 38.4 37.8 38.8 0.876

History of hypertension (%) 80 86.4 77.2 0.60

History of dyslipidaemia (%) 57.6 78.1 48.3 <0.0001

History of diabetes mellitus (%) 26.9 42.7 19.8 <0.0001

History of active smoking (%) 27.6 26 28.3 0.682

SBP (mmHg) 196 ± 20 200 ± 21 195 ± 19 0.020

DBP (mmHg) 102 ± 15 103 ± 15 101 ± 15 0.212

HR (b.p.m.) 85 ± 19 94 ± 21 81 ± 16 <0.0001

Haematocrit (%) 41 ± 5 39 ± 6 43 ± 5 <0.0001

Creatinine (mg/dL) 1.1 ± 0.8 1.6 ± 1.3 0.9 ± 0.3 <0.0001

Glucose (mg/dL) 139 ± 60 171 ± 74 124 ± 47 <0.001

High sensitivity TnI (pg/mL) 83.7 ± 541 241.4 ± 954 13 ± 52 0.001

All clinical parameters and laboratory exams are taken at first medical contact in the emergency department.
BMI, body mass index; DBP, diastolic blood pressure; HR, heart rate; n, number of patients; P, statistical significance (P < 0.05); SBP, systolic blood pressure; TnI, serum troponin.
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P = 0.042). Finally, female patients suffered more frequently from thy-
roid disease (32.7% vs. 7.3%, P < 0.0001) and had greater rate of acute
pain (14.7% vs. 7.1%, P = 0.039), excessive stress and anxiety (51.7%
vs. 37.9%, P = 0.018) as probable causes of BP rise.

Discussion

The main findings of the present registry in the Emergency
Cardiology department of a tertiary general hospital during a
12-month period were the following: First, the combined prevalence
for HU and HE was 0.91% out of which 27.5% had HE. Secondly,
apart from non-adherence to therapy the contribution of stress and
increased salt intake were presumptive causes of severe BP increase.
Thirdly, pulmonary oedema and coronary syndromes are the more
frequent clinical conditions associated with HE, followed by stroke
and acute kidney damage differentiating our registry from previous
ones.18–21,25,28,29 Lastly, long-acting calcium channel blockers, RAS
inhibitors, and anxiolytics were used for oral treatment of high BP,
while nitrates and diuretics were the most common i.v. therapy of
HE.

The combined prevalence for HU and HE was 0.91% in the totality
of cases, out of which 27.5% had HE. The HU cases contribute major-
ly in the high volume of unnecessary visits in the ED that could be
avoided since they could be optimally managed in the outpatient set-
ting. The previously reported prevalence is ranging from two times
lower to three times higher values in European studies (from 0.46%

....................................................................................................................................................................................................................

Table 2 Associated comorbidities and hypertension drug treatment in patients with hypertensive emergencies and
urgencies

Total (n 5 353) Hypertensive

emergencies (n 5 97)

Hypertensive

urgencies (n 5 256)

P

Coronary artery disease (%) 23 40.6 15 <0.0001

Heart failure (%) 16.3 32.3 9 <0.0001

Chronic kidney disease (%) 11.4 25 5.2 <0.0001

Stroke (%) 8.1 9.4 7.6 0.596

Atrial fibrillation (%) 18.2 27.1 14.2 0.007

Peripheral artery disease (%) 6.8 7.3 6.6 0.833

Chronic obstructive pulmonary disease (%) 11 18.8 7.6 0.004

RAS-inhibitors (%) 58.3 60.4 58.3 0.727

Calcium channel blockers (%) 28.7 34.3 26.5 0.162

Diuretics (%) 38.1 55.2 30.3 <0.0001

b-Blockers (%) 38 51 33 0.003

Central-acting agents (%) 6.5 13.5 3.3 0.001

Aldosterone antagonists (%) 5.2 14.6 1.4 <0.0001

One antiHTN drug (%) 18.9 9.4 23.2 0.004

Two antiHTN drugs (%) 30 27.1 31.3 0.458

Three antiHTN drugs (%) 17.9 24 15.2 0.063

>_4 antiHTN drug (%) 10.4 21.9 5.2 <0.0001

All comorbidities represent medically diagnosed previous disease, while medication refers to prescribed antihypertensive drugs prior to the event. Heart failure refers to heart
failure with preserved, mid-range, and reduced ejection fraction.
antiHTN, antihypertensive categories; P, statistical significance (P < 0.05); RAS-inhibitors, renin–angiotensin system inhibitors.

0
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50

60

URGENCIES EMERGENCIES

Figure 1 Reported causes of hypertensive urgencies and emer-
gencies. Solid fill represents hypertensive emergencies while pattern
fill represents urgencies. Stress refers to reported feeling of anxiety,
restlessness, and insomnia. Salt/dietary represents daily consump-
tion of over a teaspoon of salt (over 5.7 g of salt and over 2.4 g of
sodium) or consumption of savoury foods the previous hours.
Nonadherence refers to antihypertensive medication. Pain repre-
sents reported acute subjective feeling of pain, often confirmed
by clinical signs. Change of medication refers to antihypertensive
medication the last 7 days prior to the event. Excessive physical
activity represents an exertion for each patient’s everyday
activities. Other refers to other causes such as consumption above
the suggested daily amount of alcohol per sex, urinary retention,
and other reported causes. NSAIDS, nonsteroidal anti-inflamma-
tory drugs.
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to 3.16%)18–21 and others from the USA (reporting a prevalence of
2–4%)28,29 and Brazil (0.5%).25 Climatical and geographical differen-
ces among countries in the northern hemisphere (the USA and
European countries) and countries in South America (Brazil) and
Africa, as well as different BP cut-off values for determining HU and
HE could partially explain these differences. Regarding our work, we
have adopted BP thresholds consistent with the 2013 ESC/ESH
guidelines (SBP >_ 180 mmHg and/or DBP >_120 mmHg), since the be-
ginning of our study was in December 2017,27 and not the current
ones.1

The study presented a slightly higher prevalence of HE in men and
in older individuals. The first difference could mainly be due to the
exclusion of pregnant women with HE, mainly eclampsia. The ageing
effect on large artery stiffness and related comorbidities like hyper-
tension, coronary artery disease, heart failure, chronic kidney disease,
dyslipidaemia, and diabetes mellitus could explain why older individu-
als had more HE.5,6,9–11,23 In terms of comparison, the results of
Andrade et al.30 were also similar regarding the high percentage of
the previous hypertension, dyslipidaemia, smoking, and diabetes in
HE. Other trials could not confirm the statistical significance of the
causal effect of these comorbidities to HE.31

Regarding the worst clinical phenotype of men compared with
women one could suggest that male gender predisposes to HE
events which is in agreement with the study conducted by Pinna
et al.20 and Martin et al.25 On the other hand, Zampaglione et al.18 did
not report any differences between the two sexes regarding HE
events.

Both higher SBP and DBP in HE was shown in this study pointing
out that the magnitude of BP elevation constitutes an important fac-
tor for end-organ damage in contrast with the data of Zampaglione
et al. (for SBP) and Pinna et al. (for SBP and DBP) and in agreement
with others.31 Moreover, elevated HR at first measurement in the
ED, anaemia, and impaired renal function complete the worst profile
of this group in the current registry. Andrade et al.30 reported no dif-
ference between the two groups of HE and HU for creatinine, but
there were significantly higher creatinine levels in the combined HE
and HU group in comparison with normotensives and well con-
trolled hypertensives. Augmented BP and HR could be attributed
to the leading pathophysiological pathways for HU and HE which
involve activation of the RAS, sympathetic nervous system over-
drive,32 diffuse vascular damage,6,24 and dysfunction of haemodynam-
ic autoregulation.3,5–19

The main reported causes for HU and HE were excessive stress
and increased salt intake, leaving non-adherence to medication in
the third place, a finding not in agreement with all previous evi-
dence.18–21,28,29 It is notable that non-adherence to medication is a
frequent but often overrated cause of HU and HE.33 The use of
smartphone applications together with telemonitoring of BP could
contribute to better hypertension management by enforcing phys-
ician–patient relation and adherence to medication.1 Excess sodium
intake clearly plays a major role in euvolaemia of patients especially
the older ones with stiffer vasculature,34,35 partially explaining the
older age of HE group in our registry that reported salt as the most
frequent cause.

Acute pulmonary oedema and acute coronary syndrome out-
weighed the prevalence of other end-organ damage due to the fact
that our hospital is a reference national centre for percutaneous cor-
onary interventions as well as for the management of patients with
heart failure. These findings are discordant with the results by Martin
et al.,25 Zampaglione et al.,18 and Pinna et al.20 where the frequency of
end-organ damage is almost equally divided between the heart and

.................................................................................................

Table 3 Symptoms reported in the emergency and
urgency groups

Symptoms Emergencies

(n 5 97)

Urgencies

(n 5 256)

P

Asymptomatic (%) 0.0 13.6 <0.0001

Headache/dizziness (%) 10.3 46.8 <0.0001

Epistaxis (%) 1 3.6 0.199

Chest pain (%) 30.2 27.4 0.611

Dyspnoea (%) 67 10 <0.001

Faintness (%) 1 3.2 0.262

Vomitus (%) 1 6.3 0.039

Palpitations (%) 0.0 2.7 0.101

Neurological deficit (%) 8.2 0 <0.0001

Other (%) 1.4 2.8 0.105

n, number of patients; P, statistical significance (P < 0.05).

5822.6
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3 2
 Acute pulmonary oedema  58%

Acute coronary syndrome  22.6%

Ischemic stroke 6.2%

Hemorrhagic Stroke 1%

Acute kidney injury 7.2%

Retinopathy grade III-IV 3%

Aortic dissection 2%

Figure 2 Target organ damage in the hypertensive emergency
group (%).
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Figure 3 Management of hypertensive urgencies and emergen-
cies in the emergency cardiology department. Solid fill represents
hypertensive emergencies while pattern fill represents urgencies.
Caþþ blockers, calcium channel blockers; i.v., intravenous; p.o., oral-
ly; RAS-inh, renin–angiotensin system inhibitors.
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brain. The same trend is registered in reported symptoms highlighting
the differences with the above studies. Almost 70% of symptoms in
the HE group were related with the heart (dyspnoea and chest pain),
only 10% involved brain-related symptoms (neurological deficit), and
only 1% kidney-related symptoms (urinary retention). Interestingly,
elevated concentrations of high sensitivity troponin in HE suggest
that acute heart damage is more evident in this entity, magnifying the
overall risk. The observed lower rate of strokes since the hospital is
not a primary stroke centre and the lack of emergencies in pregnant
women because of the absence of Obstetric clinics diversify our
results in comparison with other studies.29,31

Bringing the centre of attention on therapy, patients with HU in
the ED were mostly treated orally with calcium channel blockers,
RAS inhibitors, and anxiolytics. It was diazepam and alprazolam that
were used in 15% of patients with HU who were treated with anxio-
lytics. There are reports in the field of neurocardiology that anxio-
lytics have shown acceptable efficacy for BP reduction in conjunction
with decreased need of antihypertensive drugs to achieve desirable
BP targets.15 In the same lines, resting in a quiet room could serve as
an alternative to antihypertensive drugs but this was not tested in the
registry.36,37 Nicardipine and urapidil suggested by ESC/ESH guide-
lines 20181 were not available, thus amlodipine was used instead,
while there was no therapy with sublingual nifedipine and captopril in
contrast to past therapeutic trends.38,39 Focusing on HE in the ED,
patients were mostly treated with i.v. diuretics and nitrates but lacked
the use of labetalol and nicardipine due to non-availability at country
level. Acknowledgement should be noted that p.o. administration of
drugs, which was registered in the last group is not compatible with
the current guidelines. Last but not least, we found unjustified high
usage of i.v. diuretics in HU like in the Project GEAR.19

The trends for therapy are the same during hospitalization for the
91 HE and 25 HU patients. More specifically, during hospitalization
calcium channel blockers, RAS inhibitors, diuretics, and b-blockers
were mostly administered orally to HU while HE were treated with
i.v. nitrates, b-blockers (esmolol and not labetalol) and diuretics dur-
ing the first days of hospitalization. Moreover, the study reported
more intensive treatments used like haemodialysis and peritoneal dia-
lysis as suggested by the current guidelines for HE.1 Additionally,
there was a decline in renal function during hospitalization in our
study and this can be interpreted as a causal effect of the combination
of end-organ damage and intensified treatment with diuretics espe-
cially for the management of HE. Finally, the reported two deaths
from nosocomial infections and not from their initial admission diag-
nosis (acute pulmonary oedema) were due to long duration of hospi-
talization and high-risk phenotype based on previous medical history
of rehospitalizations.40

This registry due to design and methodology presents several limi-
tations. First, as an observational study can be limited by unmeasured
or unknown confounding as well as by investigator bias. Secondly, the
presented results could not be generalized to other settings like the
primary care of other countries, due to different geographic regions
and health systems. The management of these patients especially for
HE in the ED and in clinics showed similarities with others19 but were
not consistent with the current guidelines.1 Another limitation is the
fact that women affected by eclampsia and/or pre-eclampsia were
not included20,29 and fewer patients with stroke were registered due

to the organization of the referred hospital. Nevertheless, the
12 months duration of the study and the number of participants along
with the detailed data collection strengthen the findings.

The novelties of this study include the extensive recording of each
reported cause of HE and HU, identifying other causes as first than
the usual ones registered in other studies. Moreover, in the current
work, there is a full record of the therapeutic management of the
hospitalized patients, regardless of group and the continuous moni-
toring of the daily BP until hospital discharge. This abundance and ad-
equacy of data are perhaps one of the innovations of this registry.

Future studies should focus in establishing practical methods for
more intensive follow-up especially for hypertensive patients with
uncontrolled hypertension and worst clinical profile, preventing
clinical manifestation of HU and HE. A prospective multinational and
multicentre registry such as the ESH registry of hypertensive
URGencies and EMergencies (ESH-URGEM) could imprint the cur-
rent prevalence, phenotype, and management of these patients, as
well as their differences between centres and countries.

Conclusion

The current registry provides an updated description of the clinical
status and management of HU and HE in a tertiary centre. Stress and
high salt consumption are primary causes of increased BP, while pul-
monary oedema and coronary syndromes are the more frequent
clinical entities for HE. Our findings support that there is an urgent
need to construct consensus and homogenize therapy in the acute
and chronic setting of HU and HE towards better cardiovascular and
overall outcome.

Supplementary material

Supplementary material is available at European Journal of Preventive
Cardiology online.
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26. Salvetti M, Bertacchini F, Saccà G, Muiesan ML. Hypertension urgencies and
emergencies: the GEAR Project. High Blood Press Cardiovasc Prev 2020;27:
129–132.

27. Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A, Böhm M, Christiaens T,
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35. Rodrigo R, González J, Paoletto F. The role of oxidative stress in the pathophysi-
ology of hypertension. Hypertens Res 2011;34:431–440.

36. Park SK, Lee D-Y, Kim WJ, Lee SY, Park HS, Kim HW, Kim B, Moon KH.
Comparing the clinical efficacy of resting and antihypertensive medication in
patients of hypertensive urgency: a randomized, control trial. J Hypertens 2017;
35:1474–1480.

37. Grassi D, O’Flaherty M, Pellizzari M, Bendersky M, Rodriguez P, Turri D, Forcada
P, Ferdinand KC, Kotliar C; on behalf of the Group of Investigators of the
REHASE Program 6. Hypertensive urgencies in the emergency department: eval-
uating blood pressure response to rest and to antihypertensive drugs with differ-
ent profiles. J Clin Hypertens (Greenwich) 2008;10:662–667.

38. Sarafidis PA, Georgianos PI, Malindretos P, Liakopoulos V. Pharmacological man-
agement of hypertensive emergencies and urgencies: focus on newer agents.
Expert Opin Investig Drugs 2012;21:1089–1106.

39. Grossman E, Messerli FH, Grodzicki T, Kowey P. Should a moratorium be placed
on sublingual nifedipine capsules given for hypertensive emergencies and pseu-
doemergencies? JAMA 1996;276:1328–1331.

40. Sydnor ERM, Perl TM. Hospital epidemiology and infection control in acute-care
settings. Clin Microbiol Rev 2011;24:141–173.

Hypertensive urgencies and emergencies 201
D

ow
nloaded from

 https://academ
ic.oup.com

/eurjpc/article/29/1/194/6412728 by U
niversita degli Studi di Brescia user on 20 July 2022

http://www.ncbi.nlm.nih.gov/books/NBK507701/ 

	tblfn1
	tblfn2
	tblfn3
	tblfn4
	tblfn5

