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Blood pressure elevations in hospital

SUMMARY
Long-term hypertension control in the community significantly reduces cardiovascular risk. 
However, the benefit of controlling acute elevations of blood pressure in hospitalised patients 
is unclear.

In-hospital elevations of blood pressure are relatively common and might not reflect poorly 
controlled blood pressure before admission. The measurement of blood pressure in hospital 
patients significantly differs from the best practice recommended for primary care and outpatients.

Recent observational studies suggest that the pharmacological treatment of acute, asymptomatic, 
in-hospital elevations of blood pressure may have no benefit. However, it may increase the risk of 
in-hospital and post-discharge complications.

Pending the development of robust inpatient measurement protocols, acute blood pressure 
elevations in hospitalised patients should not routinely require antihypertensive treatment in 
the absence of symptoms or acute end-organ damage. Rather, such elevations should facilitate 
follow-up of blood pressure and other cardiovascular risk factors after discharge.

A more recent study captured information regarding 
pre-admission and in-hospital blood pressure control 
in a cohort of 14,915 older adults admitted for non-
cardiac reasons within the US Veterans Administration 
Health System. Nearly half of the patients with 
uncontrolled blood pressure during admission had 
well-controlled blood pressure before admission.7 It is 
currently unknown whether these observations can be 
extrapolated to Australia.

Measurement
A critical issue in relation to in-hospital blood pressure 
elevations is how blood pressure is measured in 
hospital. The methods used are likely to differ from 
current recommendations designed for primary care 
and outpatient settings. For example, the methods 
for clinic blood pressure measurement emphasise 
the importance of repeated readings (typically 
three) taken in a standardised fashion in a quiet 
environment.1-3 Out-of-office measurements (24-hour 
ambulatory blood pressure monitoring, or home 
blood pressure monitoring) are also important in the 
accurate diagnosis of hypertension.1-3,8

A study in a UK hospital highlighted why inpatient 
blood pressure measurement may be unreliable. 
Blood pressure was measured once only (96% of 
measurements), an incorrect cuff size was used 
(36%), and staff and patients were conversing during 
the measurement (41%).9 This study casts doubt on 
the use of these measurements as a justification for 
starting or increasing antihypertensive treatment for 
inpatients who are asymptomatic.

Introduction
Long-term control of hypertension in patients living 
in the community effectively reduces cardiovascular 
morbidity and mortality. There is a substantial 
evidence base informing national and international 
hypertension management guidelines.1-3 However, 
the evidence is less clear for a benefit from rapid 
control of acute, asymptomatic, uncomplicated 
elevations of blood pressure. In the hospital setting, 
elevation of blood pressure may trigger calls for 
urgent assessments by medical emergency teams.4,5 
Current hypertension guidelines do not address 
asymptomatic in-hospital blood pressure elevations 
or recommendations regarding their diagnosis, 
management and follow-up.1-3

Epidemiology and causes of 
in-hospital hypertension
Acute elevations of blood pressure during an 
admission to hospital are common. However, there 
are currently no published data on the epidemiology 
of asymptomatic blood pressure elevations in 
Australian hospitals.

One international review reported a prevalence 
of in-hospital hypertension of 24–87%, however it 
included studies published between 1982 and 2009 
which might not reflect current inpatient populations. 
Furthermore, the definition of in-hospital hypertension 
varied across the studies, including a history of 
hypertension on admission and various thresholds for 
systolic and diastolic blood pressure according to clinic 
or ambulatory blood pressure monitoring criteria.6
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In addition to the method of measurement, factors 
contributing to the high prevalence of in-hospital 
blood pressure elevations include uncontrolled pain, 
noise, anxiety and disrupted sleep patterns. There 
may also be an interruption to the regular doses taken 
by patients already on antihypertensive drugs.10

Physicians’ attitudes towards 
in-hospital hypertension
A few studies have examined the attitude of doctors 
towards treatment. In a survey of 181 US hospital 
residents, most (79%) regarded controlling blood 
pressure in hospital as important or very important, 
and decisions regarding blood pressure lowering 
should be based on current national guidelines (66%). 
Many residents (44%) considered drugs should be 
started or adjusted if the systolic blood pressure 
was mildly high (140–159 mmHg) and that patients 
with in-hospital blood pressure elevations should 
be discharged on the antihypertensive regimen 
prescribed in hospital (91%).11

In another survey, about a third of hospital doctors 
would transfer an asymptomatic patient to an 
intensive care unit because of high blood pressure 
even in the absence of target organ damage. The 
average blood pressure that would prompt the 
transfer was 210/117 mmHg for house officers and 
193/110 mmHg for other hospital doctors.10

In Australia, the wide adoption of set criteria for 
calling rapid medical emergency teams to respond to 
specific alterations of vital parameters4,5 might lead 
hospital doctors to treat acute elevations of blood 
pressure even in absence of symptoms or acute end-
organ damage. However, as previously discussed, 
there is no available information regarding the 
incidence and the treatment of acute, asymptomatic 
blood pressure elevations by Australian hospital 
medical emergency teams.

Management
Studies of in-hospital blood pressure elevations have 
primarily reported the acute effects of treatment on 
the blood pressure rather than clinical outcomes. 
For example, in a study of medical inpatients with 
asymptomatic hypertension, hydralazine or labetalol 
given orally or intravenously acutely reduced blood 
pressure in 85% of patients. In 22% the systolic 
blood pressure was reduced by at least 25% within 
six hours.12 Such an acute and excessive reduction 
in blood pressure could decrease cerebral and 
myocardial perfusion. This approach should be 
avoided except in particular circumstances such as 
hypertensive emergencies with end-organ damage 
(e.g. aortic dissection or acute renal failure).13,14 Clinical 
features of hypertensive emergencies may include 

chest pain, severe headache, confusion, blurred vision, 
nausea and vomiting, severe anxiety, dyspnoea, 
seizures and reduced consciousness. Papilloedema is 
a hallmark of malignant hypertension and can be seen 
on examination of the optic fundi.

Outcomes
Observational studies published since 2018 have 
reported the effect on clinical end points of starting or 
increasing antihypertensive treatment in hospital. One 
study reported that 14% of older patients admitted 
for non-cardiac reasons were discharged with new 
or intensified antihypertensive treatment. Among 
those who started treatment, 29% received renin–
angiotensin system inhibitors, 42% beta blockers, 27% 
calcium-channel blockers, 11% thiazide diuretics and 
12% other antihypertensives. More than half (52%) 
of the patients whose treatment was intensified had 
well-controlled blood pressure before admission. The 
probability of antihypertensive intensification was 25% 
for patients with moderately elevated blood pressure 
and 42% for those with severe elevations.7

In another study, patients discharged with a new 
or intensified antihypertensive regimen were more 
likely to be readmitted (hazard ratio (HR) 1.23, 95% 
confidence interval (CI) 1.07–1.42, number needed 
to harm (NNH) 27, 95% CI 16–76) or experience 
serious adverse events within 30 days (HR 1.41, 95% 
CI 1.06–1.88, NNH 63, 95% CI 34–370). In secondary 
analyses, new or intensified inpatient treatment was 
associated with an increased risk of cardiovascular 
events within 30 days of discharge (HR 1.65, 95% CI 
1.13–2.40).15

The association between inpatient treatment initiation 
or intensification and specific end points was studied 
in 22,834 adults admitted with non-cardiac diagnoses 
at 10 hospitals in the USA. At least one hypertensive 
reading was recorded in 78% of patients. Of these, 
33% were treated mainly with oral antihypertensives. 
After controlling for patient and blood pressure 
characteristics, treatment was associated with an 
increased risk of in-hospital acute kidney injury (odds 
ratio (OR) 1.36, 95% CI 1.21–1.52) and myocardial injury 
(OR 2.23, 95% CI 1.56–3.20). By contrast, there were no 
significant differences in the risk of in-hospital stroke, 
length of stay, myocardial infarction within 30 days and 
blood pressure control one year after discharge.16

A cohort study matched 4219 patients admitted 
without a primary cardiovascular diagnosis who 
received antihypertensive drugs on an as-needed 
basis, in addition to scheduled antihypertensives, 
with 4219 patients who only received scheduled 
antihypertensives. The former group had an increased 
risk of an abrupt lowering of systolic blood pressure 
by more than 25% within one hour of administration 
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(OR 2.05, 95% CI 1.56–2.71), acute kidney injury 
(OR 1.24, 95% CI 1.09–1.42), ischaemic stroke (OR 8.5, 
95% CI 1.96–36.79), death (OR 2.36, CI 1.26–4.41), and 
prolonged hospitalisation (4.7 vs 2.9 days). Ischaemic 
events were more frequent with abrupt blood 
pressure reductions and more doses of as-needed 
drugs. Notably, 93% of the as-needed drugs were 
given intravenously, with hydralazine (53%) and 
labetalol (43%) being the most common drugs.17

The results of these observational studies, primarily 
conducted in the USA, suggest that proactively 
managing asymptomatic in-hospital blood pressure 
elevations does not confer clear benefits. Treatment 
may be associated with significant adverse outcomes, 
at least in the short term.

Conclusion

There is overwhelming evidence of the benefit 
of identifying and treating hypertension in the 
community. However, little is known about the 
clinical significance of common, asymptomatic and 
short-term blood pressure elevations in hospitalised 
patients. This is compounded by the variability of 
how blood pressure is measured in hospital, the lack 
of consideration for an individual patient’s overall 
cardiovascular risk and the absence of evidence about 
drug treatment and follow-up strategies.

Recent studies, albeit with the limitations of 
observational data, suggest that the as-needed use, 
initiation, or intensification of antihypertensive drugs 

in asymptomatic patients admitted for non-cardiac 
reasons provides no clinical benefit. It is, however, 
associated with an increased risk of in-hospital and 
post-discharge complications.

A significant problem in investigating in-hospital 
blood pressure elevations and their management 
is the lack of robust protocols for inpatient blood 
pressure measurement. A more robust assessment 
would facilitate diagnosis and risk stratification, as well 
as the planning of appropriately designed intervention 
studies assessing the efficacy and safety of specific 
drugs and post-discharge follow-up strategies. Only 
then can the clinical significance of asymptomatic 
in-hospital blood pressure elevations be appropriately 
determined in Australia and worldwide.

At present, it appears that acute blood pressure 
elevations in asymptomatic hospitalised patients do 
not routinely require drug treatment. The criteria used 
by hospital medical emergency teams require review 
and revision, in relation to blood pressure elevations 
without alterations in other vital parameters, to 
prevent unnecessary and potentially dangerous 
antihypertensive treatment.

Blood pressure elevations in hospital should prompt 
consideration of post-discharge assessments to 
check the blood pressure and the need for starting 
long-term treatment. In this context, a clear 
communication with GPs is essential to appropriately 
plan investigations and management. 
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