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and are Associated with High Mortality

Weranuj Roubsanthisuk MD*,
Unticha Wongsurin RN*, Peera Buranakitjaroen MD, PhD*

*Division of Hypertension, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand

Objective: We suspect that hypertensive emergencies remain a clinical problem and data on their long-term
prognosis are lacking. This study was conducted in order to determine the frequency, management, and
outcome of hypertensive emergencies in this era, in which hypertension treatment is more effective than in the
past.

Material and Method: We reviewed the medical records of patients with hypertensive emergencies admitted to
the medical wards of Siriraj Hospital in 2003 and collected data on their characteristic, management, inves-
tigations, and follow-ups through 31 December 2007.

Results: There were 184 patients included. Hypertension has been previously diagnosed in 89% of cases.
Nearly half also had diabetes mellitus and around a quarter had chronic kidney failure. Mean + SD of blood
pressure at presentation was 205.96 + 21.36/114.60 + 20.59 mmHg. Cardiac complications and stroke
accounted for 71% and 23% of all target organ damage, respectively. Intravenous nitroglycerine and furo-
semide were most frequently prescribed. Additional investigations to search for the causes of hypertension
were performed in only 55 cases. The average hospital stay was 9.8 days. The in-hospital mortality rate was
15%. Some 26% of patients were lost to follow-up and another 20% died later. Only 19% of patients had
regular follow-ups until the end of 2007 and remained on an average of 2.4 antihypertensive drugs.
Conclusion: Hypertensive emergencies are usually found in patients with a history of hypertension and
diabetes mellitus or kidney failure. Recommended investigations usually failed to identify the cause of hyper-
tension. The mortality rate of these patients was extremely high while their adherence to treatment was
extremely poor.
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Chronic hypertension (HT) is the leading
cause of stroke, coronary artery disease, heart failure,
and other cardiovascular complications. In 2001, 13.5%
of total mortality and 6% of disability-adjusted life years
worldwide were attributable to high blood pressure
(BP)®. Therefore, health organizations around the world
are trying hard to prevent the development of both HT
and its complications. The availability of many effec-
tive antihypertensive medications nowadays has led
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to the substantial improvement of BP control in HT as
compared with the past®. Numerous landmark studies
in hypertensive subjects have proved that BP lower-
ing is effective in preventing the development of
stroke®, heart failure®, acute myocardial infarction®,
and end stage renal disease (ESRD)®.

In contrast, cases with severe HT and acute
or progressive target organ damage (TOD), which are
defined as hypertensive emergencies, are much less
studied. Most studies usually described only the clini-
cal characteristics of the patients at presentation®?,
Data on long-term prognosis of these cases are lack-
ing®. Some physicians believe that hypertensive emer-
gencies are rare. However, we have seen these cases
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from time to time. We suspect that hypertensive emer-
gencies remain a clinical problem in this era, in which
effective BP lowering medications are more available
than in the past.

We reviewed medical records at a tertiary care
university hospital to determine the frequency, the man-
agement, and the outcome of hypertensive emergen-
cies.

Material and Method
Design and Subjects

We reviewed medical records of hypertensive
emergencies admitted to medical wards of our hospital
in 2003. Hypertensive emergencies were defined as 1)
severe HT [systolic BP (SBP) > 180 or diastolic BP
(DBP) > 120 mmHg] and 2) acute or progressive TOD
as defined in the guidelines for the management of
HT®@9, Major acute TOD in hypertensive emergencies
included acute left ventricular failure, acute myocardial
infarction, unstable angina, acute aortic dissection,
accelerated-malignant HT, stroke, hypertensive en-
cephalopathy, progressive renal failure, severe preec-
lampsia, and eclampsia. The presence of these condi-
tions was based on the definitions written in major
practice guidelines®-), Data on patients’ characteris-
tics, in hospital management, and further investiga-
tions to identify the cause of HT were collected. We
also collected long-term follow-up data from hospital
discharge until 31 December 2007. Two investigators
reviewed each medical record. Disparities of data were
resolved among the two reviewers. Data collected were
filled in predefined case record form. The Ethical Com-
mittee of Siriraj Hospital approved this study protocol.

Statistical analysis

Data were analyzed using SPSS 10.0 (SPSS
Cooperation, Chicago, Illinois, USA) and presented as
percentages and means or medians with standard de-
viations as appropriate.

Results

There were 184 hypertensive emergencies in-
cluded into the study. Of these, 160 were for patients
admitted once and 24 were admitted more than one
time. This made up a total of 216 admissions. There
was a total of 6230 medical admissions in 2003. There-
fore, hypertensive emergencies were accounted for
3.5% of all medical admissions in that year. Most of the
readmissions were for the recurrent attack of unstable
angina or acute left ventricular failure. Table 1 demon-
strated the characteristics of all subjects. Only 10 pa-
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tients with known HT had never received antihyper-
tensive medication. Cardiac symptoms were the most
common and neurological deficits were the second most
common presenting symptoms. Other manifestations
included edema, oliguria, headache, blurred vision,
epistaxis, fall, seizure, dizziness, vertigo, loss of appe-
tite, nausea, vomiting, abdominal discomfort, and fa-
tigue (Table 2). The median duration of the presenting
symptoms was 12.5 hours (range 10 minutes-168 hours).
Forty-nine percent of subjects had significant renal
impairment as defined by serum creatinine greater than
1.5 mg/dl in men or 1.4 mg/dl in women®®, Moreover,
80% of cases in which the urinalysis was available had
proteinuria ranging from trace to 4+.

Acute target organ damage and the initial manage-
ment

Only one instance of TOD appeared in an in-
dividual patient in 148 admissions. Two TODs pre-

Table 1. Clinical characteristics of all 184 hypertensive emer-
gency cases

Characteristics

Age (years) 60.5 + 14.9 (23-99)
Sex: female (%) 50.5

Underlying diseases

Hypertension (%) 88.9

Duration of
hypertension (years)
Current antihypertensive
drugs (items)
History of non-compliance 24.2
before admission (%)
Diabetes mellitus (%) 45.7
End-stage renal disease (%)  22.8
On regular dialysis (%) 19
Admission SBP (mmHg) 205.96 + 21.36 (160-260)
Admission DBP (mmHg) 114.60 + 20.59 (66-170)
BUN (mg/dl) 40.84 + 37.80 (6-217)
Creatinine (mg/dl) 4.46 + 6.67 (0.5-47.7)
Urinary protein detected by
semiquantitative method (%)

7.4+ 6.0 (1 week-30 years)

2.4+1.1(1-6)

Negative 204
Trace 0.6
1+ 17.3
2+ 16.0
3+ 22.2
4+ 235

Data shown were mean + SD (range) unless otherwise speci-
fied
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sented in the other 67 admissions. Most were unstable
angina or acute myocardial infarction with acute left
ventricular failure. Three TODs presented in one ad-
mission. Therefore, total TODs in all 216 admissions
were 285 cardiovascular events. Cardiac complications
were the first and stroke was the second most common
TODs in our study (Table 3).

Most of the cases were initially treated with
intravenous antihypertensive medications. The most
frequently used drugs were nitroglycerine and furo-
semide (Table 4). Most cases received more than one
medication. Nitroglycerine and furosemide were the
most common drug combinations. Sodium nitroprus-
side or nicardipine was usually used when nitroglycer-
ine did not decrease BP to the target. Hydralazine was
given once via bolus injection. A case with eclampsia
received continuous infusion of magnesium sulphate.
The median durations of nitroglycerine and sodium
nitroprusside infusions were 36 hours (range 1-148.5
hours) and 20 hours (range 1.5-159 hours), respectively.
Intravenous antihypertensive agent was not prescribed
in 48 admissions. Thirty-eight of these cases suffered
from acute strokes. BP could be controlled with oral
drugs after hospitalization in the other cases. Short-
acting nifedipine was prescribed in 34 admissions; via
oral route in 30 admissions, via sublingual administra-
tion in 3 admissions and via both oral and sublingual
administrations in one admission. Nifedipine did not
induce a precipitous fall of BP in any cases. Oral anti-
hypertensive medications were prescribed within 24,
24-48, and 48-72 hours after admission in 68.8, 11.6, and
3.3% of all admissions, respectively. However, 7% of
cases received oral agents later than 72 hours after
admission and 9.3% of cases did not received oral drug
while they stayed in the hospital.

Acute dialysis, in addition to BP lowering,
was performed in 31 admissions. Ninety percent of
cases who needed acute dialysis had ESRD as an un-
derlying condition and only 29% of these cases have
been previously placed on regular hemodialysis. Ten
percent of cases who received dialysis in the hospital
had renal recovery after BP was better controlled.

Investigations to search for the causes of hyperten-
sion

Additional investigations were performed to
search for the causes of HT in only 55 cases (Table 5).
More than one test was performed in some cases. Com-
mon investigations were renal ultrasonography and
investigations for renal artery stenosis (RAS). There
was a variability in selecting the first investigation to
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Table 2. The presenting symptoms in 216 admissions of
184 hypertensive emergency cases

Symptoms Number (%)
Dyspnea 122 (56.5)
PND 84 (38.9)
Chest pain 61 (28.2)
Edema 29 (13.4)
Oliguria 12 (5.6)
Weakness 46 (21.3)
Deterioration of consciousness 27 (12.5)
Headache 12 (5.6)
Dysarthria 9(4.2)
Blurred vision 5(2.3)
Epistaxis 1(0.5)
Others 27 (12.5)

Table 3. Details of 285 acute target organ damages found in
216 admissions of 184 hypertensive emergency

cases
Target organ damage Number (%)
Cardiac complications
Acute left ventricular failure 131 (46)
Unstable angina 37 (13)
Acute myocardial infarction 34 (11.9)
Acute aortic dissection 2(0.7)
Accelerated-malignant HT 13 (4.6)
Stroke or transient ischemic attack (TIA)
Ischemic stroke 39 (13.7)
Hemorrhagic stroke 23 (8.1)
Stroke (unspecified type) 1(0.4)
TIA 1(0.4)
Progressive renal failure 2(0.7)
Eclampsia 1(0.4)
Epistaxis 1(0.4)
Total 285 (100)

Table 4. Prescription of parenteral antihypertensive agents
in 216 admissions

Intravenous blood pressure lowering agents  Number (%)
Nitroglycerine 139 (64.4)
Furosemide 139 (64.4)
Injection 111 (51.4)
Continuous drip 3(1.4)
Injection followed by continuous drip 25 (11.6)
Sodium nitroprusside 18 (8.3)
Nicardipine 5(2.3)
Hydralazine 1(0.5)
MgsO, 1(0.5)

J Med Assoc Thai Vol. 93 Suppl. 1 2010



demonstrate the anatomy of renal artery. The most com-
mon one was Doppler ultrasonography. Renal ultra-
sonography showed multiple cysts in both kidneys
compatible with adult polycystic kidney disease in one
patient and small renal calculi in 3 patients. Six patients
had renal biopsy with renal pathology demonstrating
glomerulosclerosis with or without tubulointerstitial fi-
brosis in 5 cases and glomerulosclerosis with fibrinoid
necrosis of blood vessels, substantiating the presence
of malignant HT in one case. Two patients had slight
elevation of urinary catecholamines or vanillylmandelic
acid (VMA). However, I**!-metaiodobenzylguanidine
(MIBG) scan did not show any abnormal uptake of the
tracer in both cases. Aldosterone/renin ratio (ARR) was
determined in 4 cases. No patient had suppressed
plasma renin activity, which did not confirm the pres-
ence of primary aldosteronism. In summary, 4 cases
had RAS, all of which the diagnosis was confirmed by
renal angiography.

Mortality rate

The average length of hospital stay was 9.8 +
9.2 days (range 1-62 days). Mean + SD of BP before
discharge was 136.98 +21.83/81.30 + 13.02 mmHg. The
in-hospital mortality rate was 15%. Sixty percent of
deaths were related to stroke complicated with brain
herniation. Most of the discharged cases received 2-3
items of antihypertensive drugs. Frequently prescribed
drugs were diuretics, B-blockers, calcium antagonists,
and angiotensin-converting enzyme inhibitors (ACEISs).
Surprisingly, only 2.9% of cases received angiotensin
Il receptor blockers (ARBs). Unlike the usual practice
in HT, the most frequently prescribed diuretics at hos-
pital discharge were loop diuretics. This may be due to
the high proportion of patients with heart failure in this
study. Because of their rapid BP lowering effects®®,

Table 5. Special investigations to identify the causes of hy-
pertension in 55 cases

Investigations n

Captopril renography

Doppler ultrasonography 2
MRA of renal arteries

Renal angiography

Renal ultrasonography 4
Renal biopsy

Urinary vanillylmandelic acid or catecholamines

13L- Metaiodobenzylguanidine scan

Aldosterone/renin ratio

AN NO WOINDNO
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the prescriptions of dihydropyridine (DHP) calcium
antagonists were far more often than those of non-
DHP calcium antagonists.

Twenty percent of cases were referred to other
hospitals for long-term care. Forty-seven cases (26%)
were lost to long-term follow-up. Fifteen of them had
no hospital visit after discharge. An average duration
of follow-up among the other thirty-two cases was 14 +
13 months (range 0.5-44 months). Twenty percent of
cases died later. Complicated infections after prolonged
hospitalization such as ventilator-associated pneumo-
nia or catheter-associated infection were the major
cause of death during this period (Table 6). The aver-
age duration from hospital discharge to death was 18 +
17 months (range 1-55 months). Only 19% of cases still
had regular visit till the end of 2007. Mean + SD of BP at
the last hospital visit was 144.20 + 15.60/79.30 + 9.40
mmHg. These patients had an average duration of fol-
low-up of 52 + 3.8 months (range 44-59 months) and
remained on an average of 2.4 + 0.9 antihypertensive
drugs (range 1-4 drugs). The use of diuretics was much
less than the initial period and thiazide-type diuretics
were the majority instead of loop diuretics. The fre-
quency of ARBs prescribed rose from 2.9% at hospital
discharge to 26.5% at the last hospital visit. Table 7
summarized the prescription of each group of antihy-
pertensive agents.

Discussion
We found 216 hypertensive emergency ad-
missions in 1-year period. This indicated that hyper-

Table 6. Causes of death during the first hospitalization
and the follow-up period

Cause of death Number (%)
In the 1 During Total
admission follow-up
Stroke 17 (60.7) 2(5.4) 19(29.2)
Acute myocardial 1(3.6) 3(8.1) 4(6.2)
infarction
ESRD 2(7.1) 7(18.9) 9(13.8)
Infection 5(17.9) 19(51.4) 24 (36.9)
Pulmonary embolism 1(3.6) 0 1(1.5)
Upper GI hemorrhage 0 1(2.7) 1(1.5)
Pneumothorax 0 1(2.7) 1(1.5)
Unknown 2(7.1) 4(10.8) 6(9.2)
Total 28 (100) 37 (100) 65 (100)

Gl = gastrointestinal
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tensive emergencies remain a clinical problem in spite
of the availability of many effective BP lowering agents.
A preliminary report of the on-going STAT registry in
the US, which was aimed to include subjects with acute
HT, supports our findings. There were 982 cases en-
rolled from 21 hospitals and 58% of them had evidence
of TODs associated with hypertensive episodes®®.
Most of our cases had a history of HT as did cases in
other studies®?. Interestingly, 46% and 23% of our
patients also had diabetes mellitus (DM) and ESRD,
respectively. Since most of our cases with ESRD did
not get renal replacement therapy, inadequate natriure-
sis and volume overload might have induced BP eleva-
tion and finally the occurrence of hypertensive emer-
gencies. The fact that heart failure was more frequently
found in cases with than without ESRD supports this
hypothesis. The frequency of heart failure among all
TODs was 65.2% in subgroup with ESRD as compared
with 39.8% in those without ESRD.

The choice of initial antihypertensive medi-
cations seemed appropriate. Parenteral drugs in our
hospital were nitroglycerine, sodium nitroprusside,
nicardipine, diltiazem, hydralazine, and furosemide.
Cardiac complications contributed around 70% of all
TODs. Nitroglycerine is the drug of choice for BP low-
ering in these situations. Loop diuretics are also favor-
able in heart failure. The high frequency of cardiac com-

Table 7. The prescription of oral antihypertensive medica-
tions at hospital discharge and at the last hospital
visit during the follow-up period

Drugs Number (%)
Hospital  Last visit
discharge

Diuretics

Thiazide 19(10.9) 8(23.5)
Loop diuretics 89 (51.1) 1(29)
Spironolactone 1(0.6) 0

[-blockers 82 (47.1) 19(55.9)

Calcium antagonists

Dihydropyridine (DHP) 72 (41.4) 20(58.8)
Non-dihydropyridine (non-DHP) 11 (6.3) 1(2.9)
DHP and non-DHP 4(2.3) 1(2.9)

Angiotensin-converting enzyme 89 (51.1) 13(38.2)

inhibitors

Angiotensin Il receptor blockers 5(2.9) 9(26.5)

a-blockers 23(13.2) 4(11.8)

Direct vasodilators 64 (36.8) 1(2.9)

Central o, agonists 10 (5.7) 3(8.8)
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plication rate (70%) was close to the rate at which ni-
troglycerine and furosemide were prescribed (64.4%).
Sodium nitroprusside, which is more potent than nitro-
glycerine, was used in only 8.3% of cases. Light sensi-
tivity of sodium nitroprusside makes its preparation
more difficult than the other agents and this could be
one of the reasons why sodium nitroprusside was not
frequently used. Only 5 cases received nicardipine be-
cause the cost of nicardipine in our hospital was many
times higher than nitroglycerine or sodium nitroprus-
side. The inappropriate use of short-acting nifedipine
was found in 34 admissions. The administration of
nifedipine by either route was not effective for BP low-
ering in this study, whereas serious adverse effects
have been reported from the precipitous fall of BP after
nifedipine administration®. Because of its unpredict-
able efficacy, nifedipine should not be used in hyper-
tensive emergencies, which requires treatment in a few
hours to limit the extent of TOD.

Intravenous BP lowering agents were not pre-
scribed in 22.2% of all admissions, mostly because of
the presence of acute stroke. Most of the patients with
acute stroke have reactive HT, which usually resolves
spontaneously®. Aggressive BP lowering in these pa-
tients may compromise cerebral perfusion. However,
markedly elevated BP in acute stroke is associated with
cerebral edema and a worsening prognosis®29, It is
generally recommended to lower BP in these patients
only when BP is extremely high®+29,

After initial management, the causes of HT
were searched for in 30% of cases. Investigations re-
vealed positive results in 9% of those tested. The main
objective of the investigations was to look for the pa-
thology of renal parenchyma or renal arteries. This may
be the result of the fact that half of our cases had renal
impairment. Glomerulosclerosis obtained from renal bi-
opsies could not clarify the cause of HT. The lowest
serum creatinine among these cases was 3.5 mg/dl sug-
gesting that renal biopsies were performed too late
when active renal pathology might not exist. Pheochro-
mocytoma was rarely looked for as a result of the ab-
sence of typical symptoms in most of the cases. ARR
was the least common test performed. The prevalence
of primary aldosteronism is much higher after the intro-
duction of ARR as a screening test®527, According to
the non-specific manifestations of primary aldoster-
onism, ARR must be performed whenever secondary
HT is suspected. Although primary aldosteronism
rarely presented as hypertensive emergencies®®, the
ARR done here in only 4 cases might underestimate
the presence of primary aldosteronism.
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BP was well controlled with 2 to 3 oral drugs
prescribed before discharge. Severe HT with TODs
usually need multidrug regimens. ARBs were rarely
used at hospital discharge but their prescription rate
was 10 times higher during follow-up. The cost of ARBs
in Thailand is much higher than ACElIs as a result of
the generic ACEIls. Therefore, clinicians usually pre-
scribe ACEISs first whenever renin angiotensin system
blockers are indicated. If the patients are intolerant to
ACEIl-induced cough, found in 25% of our popula-
tion®, ARBs will be used instead. Hydralazine, which
is no longer a major antihypertensive drug®®, was pre-
scribed to 37% of cases at hospital discharge. This rate
dropped to 3% at the last visit. The frequent use of
hydralazine tablets immediately after the use of
parenteral BP lowering agents may be explained by its
rapid onset of action. The antihypertensive regimen
was later adjusted according to patients’ risk factors
and TOD. Likewise, loop diuretics were the most com-
mon diuretics prescribed at the beginning because of
the presence of heart failure in the majority of cases.
However, thiazide-type diuretics, which are more suit-
able for the treatment of chronic HT due to their more
vasorelaxant effects on arterioles, were used more fre-
quently later.

The mortality rate of patients in this study is
extremely high even when compared with high-risk
hypertensive cases. Patients older than age 55 who
were at high risk for cardiovascular events in HOPE®?
and ONTARGET®Y studies had a total mortality rate of
10-12% after 4-5 years of follow-up. In our study the
mortality rate was 15% during hospitalization and 20%
during follow-up. This very high mortality rate is in
accordance with a study from Brazil. Sobrinho S, et al.
showed the 5-month mortality of 21% among subjects
with hypertensive emergencies®?. Patients who died
in the follow-up period had an average duration from
the first hospital discharge to death of only 18 months.
These findings indicated that hypertensive emergency
cases remained at extremely high risk for death after
the initial management. This may be the result of the
unknown pathophysiology of these conditions®® lead-
ing to non-specific treatment. Why acute TOD devel-
ops only in certain but not all cases with severe HT is
not clearly known. Twenty-five percent of cases both
in our study and in the STAT registry™® were not tak-
ing the medications before the events. Therefore, com-
pliance of these high risk patients needed to be greatly
improved.

In conclusion, hypertensive emergencies re-
main a clinical problem at our institution. Most of the
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cases had histories of HT and DM or ESRD. Recom-
mended investigations failed to identify the cause of
HT. These patients had extremely high mortality rate
while their adherence to treatment was extremely poor.
All strategies to improve awareness, control, and com-
pliance in hypertensive patients should be promoted
to prevent their occurrence. Adequate long-term renal
replacement therapy in patients with chronic kidney
failure should also be helpful.
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