Management of Patients with Severe Hypertension
in Emergency Department,
Maharaj Nakorn Chiang Mai Hospital

Kamphee Sruamsiri MD*,
Boriboon Chenthanakij MD*, Borwon Wittayachamnankul MD*

* Department of Emergency Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Background: Management of patients with severe hypertension without progressive target organ damage remains
controversial. Some guidelines mentioned oral anti-hypertensive medication as a treatment to reduce blood pressure in the
emergency department, while others recommended against such treatment.

Objective: To review the management of patients with severe hypertension without progressive target organ damage in the
emergency department, Maharaj Nakorn Chiang Mai hospital.

Material and Method: In a retrospective descriptive analysis study, medical records of adult patients diagnosed with severe
hypertension without progressive target organ damage between January 2011 and December 2012 were reviewed. Patient
demographics, data on management including investigation sent and treatment given were collected. Statistical analysis
was done by using descriptive statistics and Kruskal-Wallis one-way analysis of variance test.

Results: One hundred fifty one medical records were reviewed. Four oral anti-hypertensive medication were used to reduce
blood pressure, Amlodipine, Captopril, Hydralazine, and Nifedipine. There were no significant difference between each
medication in terms of their effect on blood pressure reduction (p = 0.513). No side effect or other complications from the
use of oral anti-hypertensive medication were recorded.

Conclusion: The choice of medication used for the treatment of hypertensive urgency ranged from Amlodipine, Captopril,
Hydralazine, and Nifedipine, which varied in dosage. However, their efficacies were the same when compared with each

other, and none produced any notable side effects.
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Hypertension is a common condition seen
in everyday practice. In Thailand, there were over
11 million patients diagnosed with hypertension”
and data showed over 600,000 new cases in the year
2012@. Patients with elevated blood pressure in the
emergency department are categorized into
“hypertensive emergency” patients if they were found
to have progressive target organ damage, such as,
stroke, myocardial infarction, aortic dissection, or heart
failure; “hypertensive urgency” patients if no severe
symptoms or progressive end-organ damage were
found and no prior history of hypertension were
recorded, and “uncontrolled severe hypertension” if
they had prior history of hypertension but no
progressive target organ damage were found on this
visit®.
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There is no current universal guideline to
guide the detection of progressive target organ
damage in patients with elevated blood pressure in
the emergency department. One article suggested a
fundoscopic examination, heart auscultation, abdominal
examination, palpation of peripheral pulses and
complete neurological examination, along with
clinical laboratory testing of electrolytes, glucose,
urea, creatinine, urine analysis, complete blood
count, electrocardiogram and chest radiography®.
However, as these tests tend to be within normal limit,
investigations sent in these cases depend mainly on
the physician’s judgment.

Reduction of blood pressure in patients
diagnosed with severe hypertension without
progressive target organ damage remains controversial.
The American College of Emergency Physician
(ACEP) suggested against treatment of asymptomatic
hypertension in the emergency department when
patients have follow-up, but if treatment was initiated,
blood pressure should not be expected to be normal
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during the visit®. Treatment for severe hypertension
without progressive target organ damage suggested in
most literatures was oral anti-hypertensive medications.
Clonidine, Labetalol and Captopril were mentioned in
the Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure
(JNC 7 Report)®, while Nifedipine, Lacidipine,
Uradipil, Fenoldopam, Furosemide, Propranolol and
Losartan were also mentioned in other literatures®’®.
Nevertheless, newer guidelines do not mention any
suggestion on treatment of severe hypertension
without progressive target organ damage®!'?. Clinical
practice guideline on management of patients with
severe hypertension without progressive target organ
damage has yet to be made and many studies are being
carried out to observe the effect of the use of oral
anti-hypertensive drugs in this situation.

The objective of the present study was to
review the management of patients with severe
hypertension without progressive target organ
damage in the emergency department, Maharaj Nakorn
Chiang Mai Hospital, along with the choice of oral
anti-hypertensive medication used for the treatment
and their side effects.

Material and Method

The present study was a retrospective
descriptive analysis study. Medical records of patients
attended emergency department, Maharaj Nakorn
Chiang Mai Hospital, with elevated blood pressure
between January 2011 and December 2012 were
reviewed. Adult patients age >18 years diagnosed with
severe hypertension without progressive target organ
damage, and was given any kind of oral antihypertensive
drug at the emergency department were enrolled
into the study. Severe hypertension was defined as a
systolic blood pressure (SBP) of more than 180 mmHg
and/or diastolic blood pressure (DBP) of more than
120 mmHg®. Patients diagnosed with hypertensive
emergency and pregnancy-induced hypertension were
excluded from the study.

Data collection included the patient’s sex, age,
underlying disease, presenting symptoms, SBP, DBP,
calculated mean arterial pressure (MAP), physical
examination recorded by the medical student or
physician, investigation and/or imaging done before
the treatment. The choice and dosage of oral anti-
hypertensive medication given was also recorded. SBP
and DBP were then measured after the initial treatment.
According to the onset of action, the authors selected
the patient’s recorded SBP and DBP at 30 minutes if
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the patient was treated with Captopril, Hydralazine, or
Nifedipine, and 60 minutes if the patient was treated
with Amlodipine. MAP was then calculated and
compared to the initial calculated MAP. The side
effects of the medication encountered, whether or
not the patient needed another dosage of oral anti-
hypertensive medication, follow-up arrangement after
discharge and home medication for further treatment
of hypertension were also recorded.

Descriptive statistics was used to describe
basic characteristics. Data were displayed as frequency,
percentage, mean, standard deviation (SD), median
and interquartile range (IQR). Comparison between
each oral anti-hypertensive drug was done by using
Kruskal-Wallis one-way analysis of variance test. Data
analysis was done by using SPSS version 10. A p-value
of'less than 0.05 was considered statistically significant.

The present study was considered and
approved by the Hospital’s Ethic Committee.

Results

One hundred fifty one patients were diagnosed
with severe hypertension without progressive target
organ damage and were treated with oral anti-
hypertensive medications in the study period. Sixty-five
(43%) were male and mean age was 56.5 years old.
The most common presenting symptoms were headache
(26.5%) and dizziness (21.8%), while 49 patients
(32.4%) had no presenting symptoms. One hundred
seven patients (70.9%) had base line diagnosis of
hypertension, however, 28 patients (26.2%) were found
to be non-compliant. The most common medication
used by the patients enrolled into the study were beta
blockers (14.6%), calcium channel blockers (11.9%),
and angiotensin-converting enzyme inhibitors
(ACEIs) (11.9%), with many patients using more than
one medication. Other underlying disease included
dyslipidemia (23.8%), diabetes mellitus (19.2%), other
rheumatologic diseases (11.2%), with some patients
had more than one disease, while twenty-six patients
(17.2%) had no previous medical illness prior to the
visit. Before initiated treatment, the mean SBP was
210.6 mmHg, mean DBP was 113.8 mmHg, and mean
calculated MAP was 146.1 mmHg. Characteristic of
patients enrolled were shown in Table 1.

Physical examination recorded by medical
students or physicians included heart examination
(96%), abdominal examination (96%), and neurological
examination (78.1%). However, abdominal bruit,
fundoscopic examination, and palpation of peripheral
pulses were included in 13.2%, 9.9%, and 3.3%,
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Table 1. Characteristic of patient enrolled into the study

Characteristics n=151
Age (years), (meantSD) 56.5+15.7
Sex
Male 65 (43.0%)
Female 86 (57.0%)

Underlying disease*

Hypertension 107 (70.9%)
Dyslipidemia 36 (23.8%)
Diabetes mellitus 29 (19.2%)
Rheumatologic diseases 17 (11.2%)
Cardiovascular diseases 12 (7.9%)

Other 27 (17.9%)

No previous medical illness 26 (17.2%)

Chief complaint
None 49 (32.4%)
Headache 40 (26.5%)
Dizziness 33 (21.8%)
Pain 5(3.3%)
Other 24 (16.0%)

Oral anti-hypertensive used prior to this visit**
None 55 (36.4%)
Non-compliance 28 (18.5%)
Beta blockers 22 (14.6%)
ACEIs 18 (11.9%)
Calcium channel blockers 18 (11.9%)
ARBs 13 (8.6%)
Others 17 (11.2%)

ACEIs = angiotensin-converting enzyme inhibitor;
ARBs = angiotensin II receptor blockers

* One patient could have one or more underlying disease
** One patient could be using one or more oral anti-hypertensive
medication

respectively. Other investigation and/or imaging sent
were electrocardiogram, Creatinine, chest radiography,
and urine analysis in 88.1%, 86.1%, 68.2%, and 63.6%,

respectively. All electrocardiograms, chest radiography
and urine analysis demonstrated no evidence of target
organ damage. Mean creatinine level was 0.9 mg/dl
(70.7 umol/L). Data were shown in Table 2.

There were four oral anti-hypertensive
medication used to reduce the blood pressure,
Amlodipine, Captopril, Hydralazine, and Nifedipine.
The most frequently used medication was Captopril
(53%), Amlodipine (31.1%), Hydralazine (12.6%), and
Nifedipine (3.3%), respectively. Median reduction of
the patient’s MAP was found greatest when using
Nifedipine 10 mg (28.7 mmHg), however, when
compared between each medication using Kruskal-
Wallis one-way analysis of variance test, there were
no significant difference between each medication
(p = 0.513). The medication that had the highest rate
of needed second dose were Captopril 6.25 mg (50%),
Hydralazine 25 mg (47.4%), and Amlodipine 10 mg
(38.9%). All cases treated with Nifedipine 10 mg
required no further use of a second dose. Data were
shown in Table 3.

One hundred forty five patients (96%) had
evidence of medication initiation or adjustment at
discharge, 146 patients (96.7%) had scheduled for
follow-up, and 129 patients (85.4%) were presented
at follow-up. No side effect or other complications
from the use of oral anti-hypertensive medication in
reducing the patient’s blood pressure at the emergency
department were recorded.

Discussion

Patients with asymptomatic elevated blood
pressure can be found in routine work in the emergency
department. The authors found that some of these
patients had lower readings of their blood pressure on

Table 2. Physical examination and investigation sent to determine absence of target organ damage

Physical examination/investigation

n=151

Physical examination
Cardiac auscultation
Abdominal examination
Neurological examination
Abdominal bruit detection
Fundoscopic examination
Palpation of peripheral pulses

Investigation
Electrocardiogram
Creatinine
Chest radiography
Urine examination

Creatinine level (mg/dl, pmol/L), (median (P25, P75))

145 (96.0%)
145 (96.0%)
118 (78.1%)
20 (13.2%)
15 (9.9%)
5(3.3%)

133 (88.1%)
130 (86.1%)
103 (68.2%)

96 (63.6%)

0.9 (0.7, 1.3), 70.7 (53, 106.1)
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Table 3. Efficacy of oral anti-hypertensive medication treatment

Medication Dosage n MAP (mmHg) Median of reduction Number of cases who
(mg) Before After of MAP* (P25, P75) require second dose
treatment treatment (mmHg) of medication
Amlodipine 5.00 11 140.1 103.0 23.0 (14.7, 30.0) 2 (18.2%)
Amlodipine 10.00 36 147.6 131.3 17.8 (5.6, 28.2) 14 (38.9%)
Captopril 6.25 2 136.7 122.2 14.5 (9.0, 20.0) 1 (50.0%)
Captopril 12.50 58 145.5 125.8 18.3(7.2,30.7) 18 (31.0%)
Captopril 25.00 20 148.3 124.4 19.8 (15.0, 34.8) 6 (30.0%)
Hydralazine 25.00 19 144.2 126.2 19.0(10.3, 29.7) 9 (47.4%)
Nifedipine 10.00 5 155.0 122.9 28.7 (18.3,47.5) 0 (0%)

p=0513

MAP = mean arterial pressure

* Calculated from median of difference of MAP measured before and after treatment of each patient in the group

the subsequent measurement without any treatment,
while a small number of patients had remaining
elevated blood pressure without any complaint or
symptoms. This supports that a single elevated blood
pressure reading is not sufficient!?, and a blood
pressure monitoring may be needed in this group of
patients. Likewise, the use of only one set of blood
pressure in the present study can be inaccurate.
However, this was limited by the retrospective design
itself in which blood pressure was recorded at arrival
and after treatment with oral anti-hypertensive
medication. A well-designed protocol prospective
study may improve the accuracy of blood pressure
measurement.

Although most of the patients enrolled into
the study had a baseline diagnosis of hypertension,
there were 17.2% who had no known previous
medical illness prior to the visit. In the present group
of patient, the diagnosis of hypertension can be made
and treatment should be initiated according to the Eight
Joint National Committee guideline®. Therefore, the
physician working in the emergency department may
also play arole in long-term treatment of hypertension,
although there are no current data to confirm that the
role will improve the patient’s outcome!'?. Data on
time since diagnosis of hypertension or time since
initiation of treatment with oral anti-hypertensive
medication were not obtainable through the medical
record alone; therefore, further studies need to be
carried out to determine its significance.

Physical examination recorded in the medical
record was found to be incomplete. Fundoscopic
examination was recorded in only 9.9%. This might
be due to the brightness of the setting of the emergency
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department, which was not suitable to perform the
examination. The authors also found inconsistency
in the investigation and imaging sent in order to
determine absence of end-organ damage. This might
be due to the physician’s judgment and the patient’s
prior investigation history. A protocol for standardized
investigation should be set up, and a cost-analysis study
should be carried out to define the cost-effectiveness
of these investigations.

Management of severe hypertension without
progressive target organ damage in Thailand
tends toward treatment with oral anti-hypertensive
medication, although not recommended or not
mentioned in many guidelines®*!9, There is no
consensus on which investigation to be sent, which
medication to be used, what the targeted blood
pressure should be, or when to discharge the patient
home. However, data from the present study
demonstrated that using Amlodipine, Captopril,
Hydralazine, and Nifedipine was equally effective to
lower the blood pressure before discharge. Moreover,
since no side effect was found during the visit and on
follow-up, treatment of severe hypertension without
progressive target organ damage with oral anti-
hypertensive medication in the emergency department
may be safe.

Conclusion

Physical examination and investigation sent
in order to determine absence of target organ damage
were inconsistent among patients. The choice of
medication used for the treatment of severe hypertension
without progressive target organ damage ranged from
Amlodipine, Captopril, Hydralazine and Nifedipine,
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which varied in dosage. However, their efficacy was
the same when compared with each other, and none
produced any notable side effects.

What is already known on this topic?

Patients with elevated blood pressure in the
emergency department should be investigated to
determine whether they had target organ damage.
Without any target organ damage, a diagnosis of
hypertensive urgency or uncontrolled severe
hypertension is made and treatment with oral anti-
hypertensive drug is an option. Some suggested an
adjustment of medication and discharge without any
treatment in the emergency department.

What this study adds?

The use of Amlodipine, Captopril,
Hydralazine, and Nifedipine to reduce the blood
pressure in patients with severe hypertension without
progressive target organ damage in the emergency
department setting may be safe and effective.

Potential conflicts of interest
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