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Background: The steps and goals of treatment of hypertensive urgencies in the emergency 
department are not clear. The aim of this study was to compare the risk of revisits with 
elevated blood pressure in hypertensive urgency patients in the emergency department 
managed with and without oral antihypertensive medications.
Methods: This retrospective cohort study was conducted at the Emergency Medicine 
Department of Ramathibodi Hospital, a university-affiliated super tertiary care hospital in 
Bangkok, Thailand, from January 2018 to April 2020. A total of 692 hypertensive urgency 
patients were enrolled and categorized into oral antihypertensive drugs group and no oral 
antihypertensive drugs group.
Results: There were 298 patients in the antihypertensive drugs group and 394 patients in the 
no antihypertensive drugs group. There were no statistically significant differences of revisit 
rate with elevated blood pressure between oral antihypertensive drugs group and no anti-
hypertensive drugs group within 1 day (4.36% vs 6.35%, P=0.313) and 7 days (32.55% vs 
31.22%, P=0.742). The risk of revisits with elevated blood pressure was similar in both 
groups at 1 day (OR=0.58, 95% CI=0.26–1.27) and 7 days (OR=1.11, 95% CI=0.77–1.61). 
We found no case of major adverse cardiovascular events (MACE) in 1 day and a similar risk 
of MACE in 7 days (OR=0.23, 95% CI=0.01–4.18). Blood pressure control within 2 weeks 
was also not different (OR=0.76, 95% CI=0.45–1.30).
Conclusion: We have found no obvious evidence of benefit from oral antihypertensive 
agents in managing hypertensive urgencies in the ED. Oral hypertensive agents had no 
benefit in the reduction of blood pressure, no effect on reduction of ED length of stay, and 
blood pressure control within 2 weeks.
Keywords: hypertensive urgencies, emergency department, readmission

Background
Hypertension is one of the leading causes of death globally, approximately 
7.5 million people, or 12.8% of all deaths. In Thailand, the rate of new cases in 
the past 3 years (2015–2017) increased from 916.89 per 100,000 population 
(540,013 people) to 1,353.01 per 100,000 population (813,485 people). In 2017, 
there were 133,953 deaths, or 2.11% of all hypertensive patients.1,2 Hypertension is 
one of the risk factors of cardiovascular disease and cerebrovascular disease, which 
are also major causes of global deaths.3

Hypertensive urgency is defined as acute elevated blood pressure with systolic 
blood pressure ≥180 mmHg or diastolic blood pressure ≥110 mmHg without 
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evidence of end-organ damage.4 The patients can present 
with headache, dizziness, chest discomfort, epistaxis, or 
tinnitus.5 There are more than 500,000 hypertensive 
patients per year, which are 2023.6% of all emergency 
department (ED) visits.6,7

The steps and goals of treatment of hypertensive urgen-
cies are not clear. Some patients could benefit from pre-
scribing short-acting oral antihypertensive agents and 
being held for observation.4,8,9 Of the hypertensive 
urgency patients, 59.1–90.5% received antihypertensive 
medications prior to discharge from the ED.10–12 The 
rate of readmission of hypertensive urgencies at 7 days 
was 7.53%, at 30 days was 11.31%, and at 90 days was 
35%; of that, 29% were readmitted with elevated blood 
pressure. The highest readmission rate was in the first 
3 weeks. The factors associated with readmission were 
higher initial systolic blood pressure, tachycardia, known 
hypertension, presented with dyspnea, seizure, history of 
readmission, and history of drug abuse.13

The rate of Major Adverse Cardiovascular Events 
(MACE)14 in hypertensive urgency patients presented at 
the primary care unit was not different between the group 
of patients who received antihypertensive medications and 
were sent home and the group of patients referred to the 
hospital at 7 days.10 The patient who successfully con-
trolled blood pressure at 2 weeks had lower blood pressure 
before discharge from the ED.12 The factors associated 
with blood pressure control were adherence to antihyper-
tensive drugs, dietary lifestyle changes, and education 
level. Determinants of poor blood pressure control were 
age less than 60 years, use of three or more antihyperten-
sive agents, non-adherence to medications and appoint-
ments, comorbidities of diabetes, peripheral arterial 
disease, stroke, obesity, history of hypertension, no pre-
vious diagnosis of heart failure, and no lipid-lowering 
treatment.15–17

This study aimed to compare the risk of revisits with 
elevated blood pressure and other outcomes of hyperten-
sive urgency patients in the emergency department mana-
ged with and without oral antihypertensive agents.

Methods
This study was a retrospective cohort study conducted at 
the Emergency Medicine Department of Ramathibodi hos-
pital, a university-affiliated super tertiary care hospital in 
Bangkok, Thailand. We included the patients diagnosed 
with hypertensive urgency who visited the ED between 
January 2018 to April 2020. The data was collected from 

Ramathibodi hospital database and Electronic Medical 
Records (EMR).

We registered the patients aged 18 years or older who 
visited the ED and were diagnosed with hypertensive 
urgency and had systolic blood pressure ≥180 mmHg or 
diastolic blood pressure ≥110 mmHg without evidence of 
end-organ damage. Pregnant women, trauma patients, psy-
chiatric patients, patients who had surgery within 1 month, 
and patients who received antihypertensive medications 
prior to visiting the emergency department in 60 minutes 
were excluded.

Primary outcomes were 1-day and 7-day revisits with 
elevated blood pressure defined as systolic blood pressure 
≥140 mmHg or diastolic blood pressure ≥90 mmHg. 
Secondary outcomes were reduction of blood pressure, 
length of stay, 1-day and 7-day complications of hyperten-
sion assessed as major adverse cardiovascular events 
(MACE) including stroke, myocardial infarction, conges-
tive heart failure, aortic dissection, 1-day and 7-day com-
plication of antihypertensive agents, which is hypotension 
defined as systolic blood pressure ≤90 mmHg or mean 
arterial pressure ≤65 mmHg. Successful blood pressure 
control is defined as systolic blood pressure <140 mmHg 
and diastolic blood pressure <90 mmHg within 2 weeks 
after discharge from ED.

According to Sánchez-Fabra et al,10 overall revisit rate 
of hypertensive urgencies was 7.53%, and, according to 
STAT study,13 the revisit rate of hypertensive urgency 
patients who received antihypertensive medications was 
3.02%. STATA version 16.0 analysis software was used 
to calculate the sample size by employing two independent 
study groups with dichotomous data of primary outcome 
with alpha=0.05, power of sample=70%, the ratio of sam-
ple=1:1. The calculated sample size was 692 (346 in anti-
hypertensive agents group and 346 in no antihypertensive 
agents group).

The data were analyzed by STATA version 16.0. All 
study variables were compared between the antihyperten-
sive agents and no antihypertensive agents groups by 
descriptive statistics. Categorical data were analyzed by 
the exact probability test. Continuous data were analyzed 
by independent t-test. The comparison of the risk of revisit 
and blood pressure control of exposure and non-exposure 
group with exact probability test were then analyzed by 
univariate logistic regression and adjusted confounders 
with multivariate logistic regression analysis and presented 
with odd ratios. The difference of blood pressure reduction 
and length of stay were analyzed by univariate linear 
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regression and adjusted confounders with multivariate lin-
ear regression analysis and presented with a mean differ-
ence. Statistical significance was a P-value<0.05.

Ethical Considerations
This study was approved by the Faculty of Medicine, 
Committee on Human Rights Related to Research 
Involving Human Subjects, of Mahidol University’s 
Ramathibodi Hospital (COA. NO. MURA2019/369). The 
ethics committee waived the need for informed consent 
due to the retrospective design and reviewing only the 
medical records. This study complied with the 
Declaration of Helsinki, and patient data confidentiality 
was maintained.

Results
During the study period, there were 1,690 patients visiting 
the ED diagnosed with hypertensive urgency, 782 met the 
inclusion criteria, of which 90 were excluded. The remain-
ing total study sample of 692 patients were categorized 
into two groups: 298 patients in the antihypertensive 
agents group and 394 patients in the no antihypertensive 
agents group (Figure 1).

The mean age of the samples was 67.63±14.07 years, 
and 69.8% were women. Most of the patients were known 
cases of hypertension (86.27%), comorbidities, and history 
of hypertension were not different between both groups 
except for chronic kidney disease that was higher in no 
antihypertensive agents group (8.05% vs 12.69%, 
P=0.007); 11.56% were asymptomatic patients, 17.92% 
presented with headache, 26.73% presented with dizziness, 
6.65% with dyspnea, and 44.80% had other symptoms such 
as chest pain, palpitation, diarrhea, or fever. There were 
statistical differences in presenting symptoms between 
both groups. The antihypertensive agents group had higher 
mean systolic blood pressure, mean diastolic blood pres-
sure, and lower heart rate; 205.22±19.51 vs 194.31±15.19 
mmHg, 101.73±16.35 vs 94.06 ±14.35 mmHg, 81.35 
±16.35 vs 84.86±18.07 beat/min, respectively (Table 1). In 
total, 95.52% of the patients were discharged from the ED, 
and 4.48% were admitted to the hospital. Of the 298 patients 
in the antihypertensive agent group, 58.39% received 
hydralazine, 12.42% received captopril, and 26.51% 
received more than one drug.

The overall 1-day revisit rate was 6.79% (47 patients), 
5.70% were in antihypertensive agents group, and 7.61% 
in the no antihypertensive agents group. Total revisit rate 
with elevated blood pressure was 5.49%, and there was no 

statistically significant difference in the antihypertensive 
agents group and the no antihypertensive agents group 
(4.36% vs 6.35%, P=0.313). Revisiting mean systolic 
blood pressure and diastolic blood pressure were not dif-
ferent in both groups. No MACE was found within 1 day 
after discharge from the ED (Table 2).

Overall 7-day revisit was found in 296 patients 
(42.77%), 40.94% were in the antihypertensive agents 
group, and 44.16% in the no antihypertensive agents 
group. Of all the patients who revisited with blood pres-
sure (31.79%), there was no difference between groups 
(32.55% vs 31.22%, P=0.742). Revisiting means systolic 
blood pressure and diastolic blood pressure were differ-
ent in both groups. Mean SBP was 165.46±29.73 mmHg 
in the antihypertensive drug group and 153.30±24.72 
mmHg in the no antihypertensive drug group 
(P<0.001). Mean diastolic blood pressure was different 
in both groups, 84.81±16.67 mmHg in the antihyperten-
sive drug group and 79.64±13.90 mmHg in the no anti-
hypertensive drug group (P=0.004). MACE was found in 
four patients (0.58%), two with stroke, and two with 
heart failure, 0.34% were in the antihypertensive drug 
group, and 0.76% were in the no antihypertensive drug 
group (P=0.638) (Table 2).

The antihypertensive agents group had a similar risk of 
1-day revisit as no antihypertensive agents group 
(OR=0.66, 95% CI=0.33–1.35), and also a similar risk of 
revisited with elevated blood pressure (OR=0.58. 95% 
CI=0.26–1.27). There was no statistically significant dif-
ference of 7-day revisit (OR=0.99, 95% CI=0.70–1.41), 
and no difference risk of 7-day revisit with elevated blood 
pressure (OR=1.11, 95% CI=0.77–1.61). The risk of 
MACE was not different in both groups (OR=0.23, 95% 
CI=0.01–4.18). (Table 3)

There were no differences in other outcomes of interest 
after being adjusted with potential confounders, as shown in 
Table 3. The reduction of systolic blood pressure, diastolic 
blood pressure, changes of heart rate, and length of stay were 
not different in both groups: −2.65 mmHg (−1.22–6.51), 0.55 
mmHg (−1.45–2.56), −0.24 beat/min (−2.12–1.64), and 
−1.30 hours (−3.80–1.21), respectively. There were no dif-
ferences in changes of systolic and diastolic blood pressure at 
1-day revisit of 21.51 mmHg (95% CI=−1.93–44.95), and 
9.84 mmHg (95% CI=−2.01–21.69), respectively. There was 
no difference in changes of systolic and diastolic 
blood pressure at 7-day revisit, 7.61 mmHg (95% 
CI=0.56–14.66), and 1.82 mmHg (95% CI=−1.46–5.09) 
(Table 4).
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Figure 1 Flow diagram of study.
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Table 1 Baseline Characteristics of Patients with Hypertensive Urgency Categorized by Management as Antihypertensive Agents 
Group and No Antihypertensive Agents Group

Characteristics Total Sample 
(n = 692)

Antihypertensive 
Agents Use 
(n = 298)

No Antihypertensive 
Agents Use 
(n = 394)

p value

Age (years) 67.63±14.07 65±14.46 69.52±13.48 <0.001
Female n (%) 483 (69.80) 208 (69.80) 275 (69.80) 1.00

Comorbidities n (%)
Hypertension 597 (86.27) 250 (83.89) 347 (88.07) 0.119

Diabetes mellitus 255 (36.85) 99 (33.22) 156 (39.59) 0.095
Dyslipidemia 353 (51.01) 144 (48.32) 209 (53.05) 0.220

Coronary artery disease 98 (14.16) 36 (12.08) 62 (15.74) 0.187

Chronic kidney disease 207 (29.91) 73 (24.50) 134 (34.01) 0.007
Cerebrovascular disease 92 (13.29) 32 (10.74) 60 (15.23) 0.091

Peripheral artery disease 3 (0.43) 2 (0.67) 1 (0.25) 0.580

Chronic lung disease 74 (10.69) 24 (8.05) 50 (12.69) 0.062

Presentations

Asymptomatic n (%) 80 (11.56) 54 (18.12) 26 (6.60) <0.001
Headache n (%) 124 (17.92) 80 (26.85) 44 (11.17) <0.001

Dizziness n (%) 185 (26.73) 98 (32.89) 87 (22.08) 0.002

Dyspnea n (%) 46 (6.65) 11 (3.69) 35 (8.88) 0.008
Others n (%) 310 (44.80) 80 (26.85) 230 (58.38) <0.001

SBP (mmHg) 199.0±18.00 205.22±19.51 194.31±15.19 <0.001

DBP (mmHg) 97.36±15.70 101.73±16.35 94.06±14.35 <0.001
HR (beat/min) 83.35±17.43 81.35±16.35 84.86±18.07 0.009

Dispositions n (%)
Discharge 661 (95.52) 293 (98.32) 386 (93.40) 0.001

Admission 31 (4.48) 5 (1.68) 26 (6.60) 0.001

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 2 Unadjusted Outcomes of Antihypertensive Agents Use in Hypertensive Urgencies

Total (n=692) Antihypertensive Agents Use 
(n=298)

No Antihypertensive Agents Use 
(n=394)

P-value

Reduction of SBP (mmHg) 33.22±26.61 36.28±26.08 30.90±26.80 0.009

Reduction of DBP (mmHg) 13.06±14.75 15.34±14.93 11.33±14.39 <0.001

Reduction of HR (beat/min) 4.07±12.78 3.55±13.40 4.47±12.30 0.352
LOS (hours) 7.77±15.89 4.9±8.34 9.94±19.51 <0.001

1-day revisit n (%) 47 (6.79) 17 (5.70) 30 (7.61) 0.362

Revisit with BP ≥140/90 mmHg, n (%) 38 (5.49) 13 (4.36) 25 (6.35) 0.313
SBP (mmHg) 163.79±29.82 171.59±33.08 159.37±27.40 0.180

DBP (mmHg) 84.70±17.71 89.41±76.89 82.03±12.23 0.173

MACE, n (%) 0 (0) 0 (0) 0 (0) NA
7-day revisit,n (%) 296 (42.77) 122 (40.94) 174 (44.16) 0.438

Revisit with BP ≥140/90 mmHg, n (%) 220 (31.79) 97 (32.55) 123 (31.22) 0.742

SBP (mmHg) 158.31±27.51 165.46±29.73 153.30±24.72 <0.001
DBP (mmHg) 81.77±15.29 84.81±16.6) 79.64±13.90 0.004

MACE, n (%) 4 (0.58) 1 (0.34) 3 (0.76) 0.638

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; LOS, length of stay.
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For 398 patients with blood pressure recorded within 2 
weeks after discharge from the ED, 163 patients were in 
the antihypertensive agents group, and 235 in the no anti-
hypertensive agents group. We found that there were 115 
patients (28.89%) with successfully controlled blood pres-
sure <140/90 mmHg within 2 weeks, 22.09% in the anti-
hypertensive agents group, and 33.62% in the no 
antihypertensive agents group (P=0.013). Mean systolic 
blood pressure was higher in the antihypertensive drug 
group (158.75 ±25.07 mmHg vs 149.03±24.37 mmHg, 
P<0.001), mean diastolic blood pressure was different in 
both groups (82.10±15.69 mmHg in antihypertensive drug 
group vs 77.61±12.60 mmHg, P=0.002). There was no 
significant difference of blood pressure control within 
2 weeks in either group (OR=0.76, 95% CI=0.45–1.30). 

There were no differences in systolic and diastolic blood 
pressure within 2 weeks (OR=4.09, 95% CI=−1.47–9.65; 
and OR=0.55, 95% CI=−2.06–3.16, respectively).

Discussion
In this study, we found no significant differences in the 
risk of 1-day and 7-day revisits with elevated blood pres-
sure between the oral antihypertensive agents group and 
the no antihypertensive agents group. Blood pressure 
reduction, length of stay, MACE, and blood pressure con-
trol within 2 weeks, complications of antihypertensive 
agents, were also not different in both groups.

We reported lower usage of oral antihypertensive 
agents in managing hypertensive urgency (298 in 692 
patients, 43.06%) than the previous study.11,20 We found 

Table 3 Outcomes of Antihypertensive Agents Use in Hypertensive Urgencies (Adjusted with Age Sex Comorbidities, Blood 
Pressure, and Heart Rate at First Visit, and Symptoms)

Crude OR 
(95% CI)

P-value Adjusted OR (95% CI) P-value

1-day revisit 0.73 (0.40–1.36) 0.324 0.66 (0.33–1.35) 0.256

BP ≥140/90 mmHg 0.67 (0.34–1.34) 0.260 0.58 (0.26–1.27) 0.171
7-day revisit 0.88 (0.65–1.19) 0.396 0.99 (0.70–1.41) 0.964

BP ≥140/90 mmHg 1.06 (0.77–1.47) 0.709 1.11 (0.77–1.61) 0.570

MACE 0.44 (0.05–4.24) 0.477 0.23 (0.01–4.18) 0.321
BP controlled in 2 weeks 0.56 (0.35–0.89) 0.013 0.76 (0.45–1.30) 0.319

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; LOS, length of stay; MACE, major adverse cardiovascular events.

Table 4 Outcomes of Antihypertensive Agents Use with Adjusted Difference (Adjusted with Age Sex Comorbidities, Blood Pressure, 
and Heart Rate at First Visit, and Symptoms)

Crude Difference 
(95% CI)

P-value Adjusted Difference (95% CI) P-value

SBP (mmHg) −5.37 (−9.36–−1.39) 0.008 −2.65 (−1.22–6.51) 0.180

DBP (mmHg) −4.01 (−6.22–−1.81) <0.001 0.55 (−1.45–2.56) 0.589
Reduction of heart rate (beat/min) 0.91 (−1.01–2.84) 0.352 −0.24 (−2.12–1.64) 0.804

LOS (hours) −5.04 (−7.40–−2.68) <0.001 −1.30 (−3.80–1.21) 0.311

1-day revisit

SBP (mmHg) 12.22 (−5.36–29.80) 0.173 21.51 (−1.93–44.95) 0.072

DBP (mmHg) 7.38 (−3.05–17.81) 0.166 9.84 (−2.01–21.69) 0.104

7day revisit

SBP (mmHg) 12.16 (5.94–18.38) <0.001 7.61 (0.56–14.66) 0.034
DBP (mmHg) 5.17 (1.67–8.66) 0.004 1.82 (−1.46–5.09) 0.277

In 2 weeks
SBP (mmHg) 9.71 (4.79–14.64) <0.001 4.09 (−1.47–9.65) 0.149

DBP (mmHg) 4.49 (1.71–7.28) 0.002 0.55 (−2.06–3.16) 0.678

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; LOS, length of stay.
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a similar 1-day revisit rate as the previous study, but 
a 7-day revisit rate was slightly higher. This could be 
because of our emergency department protocol that does 
not allow emergency physicians (EP) to prescribe medica-
tions of more than 2 weeks duration, and the EP cannot 
make an appointment to any out-patient department in the 
hospital without a specialist consultant. So, practically 
after discharge, the patients with acute severe elevation 
of blood pressure, most of the EPs advised the patients to 
visit or make an appointment at the medicine or family 
medicine out-patient department within 2 weeks to get 
blood pressure control. We found that there were no sta-
tistically significant differences of the risk of 1-day and 
7-day revisits with elevated blood pressure in hypertensive 
urgency patients managed by oral antihypertensive agents 
and patients managed without oral antihypertensive 
agents. These could be explained by the secondary out-
comes we have found. We found that there were no differ-
ences in reduction of blood pressure before discharge from 
ED in both groups similar to a previous study,18 and no 
difference in blood pressure controlled within 2 weeks 
between both groups after adjusted outcomes with poten-
tial confounders. For complications of hypertensive 
urgency, we found no differences in MACE at 1-day and 
7-days in both groups. In comparison with Patel et al,10 

a large cohort study of 58,535 samples that reported no 
significant difference of MACE in the group managing 
with sending home and referring to the hospital, this 
study showed similar results. We found the longer length 
of stay: 4.9 (±8.34) hours in the medication group and 9.94 
(±19.51) hours in no medication group than the previous 
study which demonstrated that 80.5% of the patients had 
ED time ≤4 hours11 as a result of co-occurring conditions 
in some patients that might lead to longer hours in ED, or 
delaying of management during the time of ED crowded. 
Yet, no complications of oral antihypertensive agents in 
managing hypertensive urgencies were found. One patient 
in an antihypertensive agent group received a combination 
of drugs revisited at 7 days with hypotension and was 
diagnosed with cellulitis with septicemia. The condition 
of sepsis could be the factors affecting the lowering of 
blood pressure in this patient rather than antihypertensive 
agents alone.

The results of this study supported the previous recom-
mendations of hypertensive urgency management and lat-
est European guideline of hypertension,4,19,20 they 
downgraded hypertensive urgencies to be managed as 
severe elevated blood pressure (grade 3 hypertension). 

Unlike hypertensive emergencies that require rapid blood 
pressure reduction, hypertensive urgency patients should 
be treated with oral antihypertensive drugs to gradually 
lowering blood pressure and aim for blood pressure con-
trol within a few months.

Limitation
This study was not a randomized controlled study; there-
fore, there was a potential selection bias. There were some 
differences in patient characteristics in both groups, such 
as first-visit blood pressure and presenting symptoms, 
which could be potential confounders of the outcomes. 
Although we used these differences and others as identi-
fied factors affecting blood pressure level and revisit to 
adjust the outcomes, there might be some unknown, 
uncontrolled confounders; as a result, they might have an 
effect on blood pressure level and revisit. There is 
a possibility of incomplete data collection for patients 
that had a one-time visit at our hospital and revisit or 
followed up at another hospital because the Thailand hos-
pital database is not linked between hospitals. A brief 
follow-up time may underestimate the efficacy of oral 
antihypertensive drugs on blood pressure control and 
adverse events. This study had good power to evaluate 
the primary outcomes, however, there was less power to 
demonstrate the differences of two secondary outcomes 
including MACE and blood pressure control within 2 
weeks. A future study with longer follow-up period and 
larger sample will be appropriate to evaluate blood pres-
sure control and MACE.

Conclusion
The use of oral antihypertensive agents has neither benefit 
nor risk in managing hypertensive urgencies in the emer-
gency department. Oral hypertensive agents had no benefit 
in the reduction of blood pressure compared to managing 
without antihypertensive agents. There was no benefit in 
the reduction of the risk of 1 day-revisit or 7-day revisit 
with elevated blood pressure and no effect on the decrease 
in length of stay in the ED and blood pressure control 
within 2 weeks. Nonetheless, there were no identified 
complications of prescribing oral antihypertensive agents 
in managing hypertensive urgency.

Disclosure
The authors report no conflicts of interest for this work.
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