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ABSTRACT: Over the past 3 decades, a substantial body of high-quality evidence has guided the diagnosis and management 
of elevated blood pressure (BP) in the outpatient setting. In contrast, there is a lack of comparable evidence for guiding the 
management of elevated BP in the acute care setting, resulting in significant practice variation. Throughout this scientific 
statement, we use the terms acute care and inpatient to refer to care received in the emergency department and after 
admission to the hospital. Elevated inpatient BP is common and can manifest either as asymptomatic or with signs of new 
or worsening target-organ damage, a condition referred to as hypertensive emergency. Hypertensive emergency involves 
acute target-organ damage and should be treated swiftly, usually with intravenous antihypertensive medications, in a closely 
monitored setting. However, the risk-benefit ratio of initiating or intensifying antihypertensive medications for asymptomatic 
elevated inpatient BP is less clear. Despite this ambiguity, clinicians prescribe oral or intravenous antihypertensive medications 
in approximately one-third of cases of asymptomatic elevated inpatient BP. Recent observational studies have suggested 
potential harms associated with treating asymptomatic elevated inpatient BP, which brings current practice into question. 
Despite the ubiquity of elevated inpatient BPs, few position papers, guidelines, or consensus statements have focused on 
improving BP management in the acute care setting. Therefore, this scientific statement aims to synthesize the available 
evidence, provide suggestions for best practice based on the available evidence, identify evidence-based gaps in managing 
elevated inpatient BP (asymptomatic and hypertensive emergency), and highlight areas requiring further research.
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High blood pressure (BP) remains the leading modifi-
able risk factor for cardiovascular disease (CVD) in 
the United States, and a large body of high-quality 

evidence guides the diagnosis and management of ele-
vated BP in the outpatient setting. However, fewer data 
are available for the management of elevated BP in the 
acute care setting. Throughout this scientific statement, 
we use the terms acute care and inpatient to refer to 
care received in the emergency department (ED) and 
after admission to the hospital. The presence of ele-
vated BP in the acute care setting in the United States 
is exceptionally common. One study found that elevated 
inpatient BP, with or without evidence of new or worsen-
ing target-organ damage, was present in up to 72% of 
hospital admissions.1

Elevated inpatient BP can be broadly categorized 
into 2 groups: asymptomatic elevated BP and elevated 
BP with signs of new or worsening target-organ dam-
age, also known as hypertensive emergency. Although 
the recommendation to treat hypertensive emergency 
in a timely manner is well accepted, there is less clarity 
about the risks and benefits of treating asymptomatic 
elevated inpatient BP with antihypertensive medica-
tion. Despite its ubiquity, there are no randomized tri-
als on the risks and benefits of treating asymptomatic 
elevated inpatient BP with antihypertensive medica-
tion, and recent observational studies suggest potential 
harms.

This scientific statement synthesizes the avail-
able evidence for treatment of elevated inpatient BP 
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(asymptomatic and hypertensive emergency), outlines 
the evidence gaps for management of elevated inpatient 
BP, and sets forth potential hypotheses to be tested in 
future high-quality studies.

DEFINITIONS
Figure 1 presents the terminology used to define ele-
vated inpatient BP (≥130 mm Hg systolic BP [SBP] 
or ≥80 mm Hg diastolic BP [DBP]) to be consistent 
with the 2017 Hypertension Clinical Practice Guide-
lines definition of hypertension.2 Historical terms such 
as hypertensive crisis (markedly elevated BP, eg, 
SBP/DBP >180/110–120 mm Hg, with or without 
new or worsening target-organ damage) and hyper-
tensive urgency (markedly elevated BP without evi-
dence of new or worsening target-organ damage) fail 
to acknowledge the nuances of treatment decisions 
and, through the use of subjective emotive language 
such as crisis and urgency, may encourage unneces-
sary antihypertensive treatment. Therefore, we pro-
pose the following objective terminology: hypertensive 
emergency (SBP/DBP >180/110–120 mm Hg with 
evidence of new or worsening target-organ damage), 
asymptomatic markedly elevated inpatient BP (SBP/
DBP >180/110–120 mm Hg without evidence of new 
or worsening target-organ damage), and asymptomatic 
elevated inpatient BP (SBP/DBP ≥130/80 mm Hg 
without evidence of new or worsening target-organ 

damage). It is imperative to underscore that BP-related 
target-organ damage might manifest even when BP is 
below the 180/110 to 120 mm Hg threshold in par-
ticular contexts, indicating that this benchmark should 
not be perceived as an unequivocal aspect of the defi-
nition criteria. BP-related target-organ damage refers 
to the acute harmful effects of elevated BP on vital 
organs. Specifically, it is defined by any symptom, 
sign, or diagnostic finding indicative of acute damage, 
including but not limited to injuries to the brain (eg, 
hypertensive encephalopathy, intracranial hemorrhage, 
and acute ischemic stroke), heart (eg, acute myocar-
dial infarction, unstable angina, acute left ventricular 
failure with pulmonary edema), large vessels (dissect-
ing aortic aneurysm), kidneys, and the microvascula-
ture. Microvasculature manifestations may include 
conditions such as high-grade retinopathy, acute kid-
ney injury, or microangiopathic hemolytic anemia and 
thrombocytopenia.

EPIDEMIOLOGY
In 2012, hypertension was the primary diagnosis for 
1 040 000 ED visits, with ≈23% resulting in hospitaliza-
tion.3 Data from the Nationwide Emergency Department 
Sample for 2006 to 2013 indicate that hypertensive 
emergencies occurred in ≈2 in 1000 adult ED vis-
its overall and 6 in 1000 for individuals with a previ-
ous diagnosis of hypertension.4 Rates of hypertensive 

Figure 1. Terminology of elevated inpatient BP in the acute care setting.
The blood pressure (BP) classifications depicted in this figure are based on established thresholds from recent hypertension guidelines, 
including the 2017 Hypertension Clinical Practice Guidelines, the 2018 European Society of Cardiology/European Society of Hypertension 
(ESH) clinical practice guidelines for the management of arterial hypertension, and the 2023 ESH guidelines on arterial hypertension 
management. Markedly elevated BP is defined by the 2017 Hypertension Clinical Practice Guidelines as systolic BP (SBP) >180 mm Hg 
or diastolic BP (DBP) >120 mm Hg in scenarios without new or worsening target-organ damage. The 2023 ESH guidelines categorize 
hypertensive emergency or urgency as grade 3 hypertension (SBP ≥180 mm Hg or DBP ≥110 mm Hg) without differentiating severity based 
solely on BP values among those showing no signs of target-organ damage progression. The depicted ranges for inpatient elevated BP align 
with recommendations for outpatient high BP management as the definition of stage I hypertension. Readers are encouraged to consult 
individual guidelines for detailed definitions and clinical context. 
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emergencies have increased over the past 20 years; 
however, mortality rates have decreased and range from 
0.2% to 11%.4,5

Asymptomatic elevated inpatient BP is more com-
mon than hypertensive emergency, although the preva-
lence varies. In a systematic review involving 9 studies, 
asymptomatic elevated inpatient BP was present in 
50% to 72% of hospitalizations.1 A multihospital study of 
224 265 adults admitted for reasons other than hyper-
tension found that 10% had asymptomatic markedly 
elevated inpatient BP.6 In another study, the presence 
of at least 1 elevated BP, defined as SBP >140 mm Hg, 
was seen in 78% of 22 834 adults admitted to a medi-
cine service for noncardiac diagnoses.7 Certain patient 
populations appear to be more prone to hypertensive 
emergencies or asymptomatic elevated inpatient BP. 
These include older individuals, Black adults, and those 
with comorbidities such as diabetes, chronic kidney dis-
ease, and CVD.4,6,8 In addition, socioeconomically disad-
vantaged individuals who are underinsured or who live in 
low-income areas and individuals who are nonadherent 
to antihypertensive medication also face an increased 
risk for being hospitalized for hypertension.9–11 The prev-
alence of elevated inpatient BP likely varies by region as 
a result of challenges such as shortages of health care 
professionals in rural areas and other resource avail-
ability unique to specific geographies. Furthermore, sex 
and gender may also play a role. The prevalence of out-
patient hypertension is lower in women until about the 
fifth decade of life and is higher later in life compared 
with men. However, there is no evidence suggesting that 
the threshold for initiating antihypertensive medication 

or indicating the type or combinations of antihyperten-
sive medications to use should differ according to sex 
or gender. The management of hypertension in preg-
nancy in the inpatient setting has special requirements, 
and we refer the readers to recent guidelines and sci-
entific statements on the management of hypertension 
in pregnancy.12,13

BP MEASUREMENT IN THE ACUTE CARE 
SETTING
The 2019 American Heart Association (AHA) scientific 
statement on BP measurement described best prac-
tices for outpatient BP measurement in and out of the 
office setting.14 However, BP measurement in the acute 
care setting was not addressed in that statement, largely 
because of the limited data on this topic. Although the 
contexts are different, the general principles of proper 
BP measurement technique apply as outlined in the 
AHA scientific statement on measuring BP.14 Most stud-
ies examining elevated inpatient BPs have relied on BP 
measurements taken during routine care and recorded 
in the electronic health record. However, BP recordings 
in the electronic health record typically omit critical con-
textual factors contributing to variability and inaccuracy 
(Figure 2). These factors may include the device type, 
validation and calibration status of the device, BP cuff 
placement, cuff size, patient position (eg, supine, seated), 
and situational factors (eg, anxiety, pain, patient woken 
up for BP measurement). The available data suggest sig-
nificant variation in current BP measurement practices in 

Figure 2. Mechanisms for elevated BP in the acute care setting.
BP indicates blood pressure; HTN, hypertension; and NSAID, nonsteroidal anti-inflammatory drug.
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the acute care setting, including discrepancies in patient 
position, arm support, relative position to the heart, leg 
crossing, and incorrect cuff sizing.14 For instance, 1 
report found that 36 of 100 inpatient BP measurements 
in a UK hospital were performed with an inappropriately 
sized cuff.15 In addition, the technique and variability of 
inpatient BP measurements may differ depending on the 
hospital unit where the BP is measured. In the intensive 
care unit, BP is often measured with an arterial line; how-
ever, erroneous readings can occur because of move-
ment artifacts or calibration errors.16 This variation in 
measurement practices can contribute to inaccurate BP 
readings and subsequent unnecessary treatment. How-
ever, arterial lines are preferred for hypertensive emer-
gencies and for intravenous antihypertensives. Studies 
have found that when BPs are >180/100 mm Hg in 
critical care or surgical inpatient populations, oscillomet-
ric devices may underestimate BP by as much as 50/30 
mm Hg compared with BP from an arterial line.17,18 Even 
research-quality manual auscultatory methods with aner-
oid or mercury devices exhibit notable discrepancies 
compared with arterial line readings.19,20 Thus, arterial 
lines are preferred for monitoring the rate of BP decline 
and the use of intravenous antihypertensive medications 
for hypertensive emergency. In asymptomatic elevated 
BP, when feasible, using standardized BP measurements 
in the acute care setting before making BP management 
decisions is reasonable and may help minimize variabil-
ity and ensure appropriate treatment. Special popula-
tions, including pregnant individuals, older individuals, or 
patients with obesity, pseudohypertension, arrhythmias, 
pulseless syndromes, and left ventricular assist devices, 
require particular attention when BP is measured. For 
these special populations, we direct readers to the 2019 

AHA scientific statement on the measurement of BP in 
humans.14 Another special population for BP manage-
ment in the inpatient setting is patients in the periopera-
tive period. BP management in this setting is influenced 
by many factors such as pain, anxiety, anesthesia, and 
procedural variables. Although this topic is beyond the 
scope of our current statement, it merits attention and 
a dedicated review because of its distinct clinical chal-
lenges. Furthermore, the timing of BP measurements, 
relative to the time of day and proximity to stressors such 
as blood draws and diagnostic tests, along with geo-
graphic practices and staffing considerations, can influ-
ence BP measurement quality in the acute care setting.

MANAGEMENT OF ELEVATED INPATIENT 
BP
The management of elevated inpatient BP involves 
appropriate measurement technique, assessment of the 
severity of the reading, evaluation for new or worsen-
ing target-organ damage, addressing underlying causes 
of elevated BP, and judicious appraisal of the risks and 
benefits of initiating antihypertensive treatment (Fig-
ure 3). We found the inpatient A-I-M acronym (assess, 
identify, modify) appropriate to guide initial management 
(Figure 4) and the posthospitalization A-I-M acronym 
(arrange, inform, monitor) appropriate for discharge and 
transition-of-care planning.

Hypertensive Emergency
Distinguishing hypertensive emergencies from asymp-
tomatic elevated inpatient BP is the critical first step 

Figure 3. Approach to the acute management of elevated BP in the acute care setting.
ACC/AHA indicates American College of Cardiology/American Heart Association; BP, blood pressure; DBP, diastolic blood pressure; and 
SBP, systolic blood pressure.
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in management. After an accurate BP measurement is 
performed with the appropriate technique, the next step 
is to assess the severity of the reading and assess for 
evidence of new or worsening target-organ damage, 
the hallmark of hypertensive emergency. The BARKH 
acronym (brain, arteries, retina, kidney, heart) assists 
in quickly identifying potential target organs at risk 
(Table 1).21 A comprehensive evaluation of markedly ele-
vated BP includes a thorough history and physical exam-
ination. A comprehensive history includes information 
on chronic hypertension, the patient’s current antihyper-
tensive medications and adherence to the regimen, and 
ascertainment of any available outpatient BP readings. 
The physical examination includes a focus on compar-
ing bilateral pulses, auscultating the heart and lungs, and 
performing a fundoscopic examination. Further diagnos-
tic investigations include a basic metabolic panel, a com-
plete blood count, a chest radiograph, a 12-lead ECG 
including heart rate, and an assessment of volume status 
and risk of orthostasis. If the BP reading is confirmed 
and evidence of new or worsening target-organ damage 
is present, then the treatment pathway for hypertensive 
emergency as outlined in the 2017 Hypertension Clinical 
Practice Guidelines should be promptly initiated.2

Asymptomatic Elevated Inpatient BP
Asymptomatic elevated inpatient BP is much more 
common than hypertensive emergency, yet the optimal 

strategies for managing BP in this setting remain unclear. 
Despite the lack of data, treatment in these circumstances 
is common. Treatment may be influenced by historical fac-
tors such as the emotive label of hypertensive crisis or 
hypertensive urgency and health-system factors such as 
vital sign alarms, automated clinical decision alerts, nurs-
ing notifications, and standardized pro re nata (PRN) order 
sets for BP measurements above a certain threshold. For 
example, PRN parenteral antihypertensive orders may 
be used to minimize disturbances from overnight calls or 
pages. This practice could lead to the administration of anti-
hypertensive agents during the night, potentially lowering 
morning BP enough to withhold morning oral antihyper-
tensive medications. Consequently, evening BP readings 
might run higher, contributing to a recurrent pattern of 
high BP at night and increased overall BP variability. In 
general, it is prudent to avoid PRN orders for antihyperten-
sive medications to treat asymptomatic elevated inpatient 
BP. Admitting services can also ask that patients in the ED 
with markedly elevated BP first have the BPs be lowered 
to more “acceptable” levels before patient transfer, a prac-
tice that may be reinforced by institutional policies. Such 
policies, although well intended, may perpetuate a culture 
of routinely treating asymptomatic elevated inpatient BP, 
even in the absence of evidence of benefit. In this section, 
we first outline general best practices before presenting 
the current available observational evidence to inform the 
risks and benefits of treating asymptomatic elevated inpa-
tient BP readings with antihypertensive medication.

Figure 4. Care pathways for the management of BP in the acute care setting and transitions of care.
BP indicates blood pressure.
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Careful Assessment of the BP Reading and 
Identifying Reversible Causes of Inpatient 
Elevated BP
The initial step in addressing asymptomatic elevated 
inpatient BP involves verifying the accuracy of the BP 
measurement and assessing for reversible causes.2 A 
common sense approach involves first checking the BP 
measurement device to ensure that it is in optimal work-
ing condition and has been calibrated recently. However, 
because of current clinical demands, this may be imprac-
tical or unrealistic for busy clinical staff. Therefore, it is 
incumbent on hospital administration and medical engi-
neering departments to ensure that all BP measurement 
devices are routinely calibrated and maintained in good 
working order. Next, it is prudent to repeat the BP mea-
surement using proper technique as outlined in the AHA 
scientific statement for measuring BP14 as closely as the 
clinical situation allows (eg, having the patient sit up in 
bed rather than being supine).

Next, the evidence supports identifying and address-
ing any reversible causes for the elevated BP (Figure 2). 
Acute stress, pain, anxiety, sleep deprivation, and other 
acute illness–related factors can raise BP. Home and 
inpatient medication lists should be thoroughly reviewed 
to identify medications that could potentially increase BP 
such as excessive intravenous fluids, nonsteroidal anti-
inflammatory drugs, stimulants, corticosteroids, or illicit 
substances (eg, cocaine, methamphetamine). In addi-
tion, heart rate is important to monitor closely because it 
affects cardiac output and thus BP. In the inpatient set-
ting, especially during acute illnesses or the administra-
tion of vasoactive or chronotropic medications, variations 
in heart rate, whether intrinsic or medication induced, 

can profoundly affect BP readings. This is evident in 
scenarios such as rebound hypertension after the abrupt 
cessation of β-blockers, when acute drops in BP trig-
ger an increased heart rate to sustain cardiac output, 
or low BP in the setting of atrial fibrillation with rapid 
ventricular response. For patients with an existing hyper-
tension diagnosis already taking antihypertensive medi-
cations at home, the evidence supports assessment of 
whether their home medications have been appropriately 
restarted during this admission. One study reported that 
41% of patients prescribed PRN antihypertensives were 
not receiving their home regimen while in the hospital.22 
Another study of postsurgical inpatients receiving at least 
1 dose of intravenous antihypertensive medication found 
that 25% were not started on their home antihyperten-
sive medication regimen during hospitalization.23 It is also 
important to consider that patients’ home treatment regi-
mens might be altered on hospital admission because 
of formulary limitations, which can inadvertently affect 
their BP control during their hospitalization. In manag-
ing asymptomatic elevated inpatient BP, it is important 
to assess the patient’s volume status. Fluctuations in 
volume not only can affect BP readings but also can 
influence therapeutic strategies. Shifts in volume status, 
whether caused by fluid resuscitation, diuresis, or other 
interventions, can contribute to changes in BP. Equally 
important are the assessment and management of pain, 
factors often overlooked in the interpretation of elevated 
BP readings. Last, if available, the evidence supports 
evaluating the patient’s measured BP levels outside of 
the hospital. These out-of-hospital BP readings and a 
diagnosis of established chronic hypertension are impor-
tant to consider in the treatment algorithm because per-
sistent BP elevations in inpatient and outpatient settings 

Table 1. Hypertensive Emergencies by Organ and Initial Treatment Approach

 

Organ

Brain Arteries Retina Kidney Heart 

Acute conditions 
indicating 
 hypertensive 
emergency

Stroke 

Hypertensive encephalopathy 
(PRES) 

Cerebral hemorrhage

Acute aortic dissection

Preeclampsia, HELLP, 
 eclampsia

Grade III–IV Keith-
Wagener-Barker 
hypertensive 
retinopathy

Acute kidney 
injury

Thrombotic 
 microangiopathy

Acute heart failure

Pulmonary edema

Acute coronary syndrome

Initial BP target 130<SBP<180 mm Hg, 
MAP decline 15% in 1 h

Immediate MAP decline 
20%–25%

Immediate MAP decline 15%

SBP <120 mm Hg immediate

Immediate SBP <160 mm Hg 
and DBP <105 mm Hg if 
severe

SBP <180 mm Hg

MAP decline of 15%

MAP decline 
20%–25% over 
several hours

SBP <180 mm Hg or MAP 
decline 25%

Immediate SBP <140 mm Hg

Immediate SBP <140 mm Hg

Treatment agents Labetalol

Nicardipine

Esmolol and nitroprusside, 
nitroglycerin, or nicardipine

Labetalol, nicardipine, 
 magnesium sulfate, or 
hydralazine

 Labetalol

Nicardipine

Clevidipine

Fenoldopam

Nitroglycerin

Nitroprusside

Labetalol

Clevidipine

Esmolol

BP indicates blood pressure; DBP, diastolic blood pressure; HELLP, hemolysis, elevated liver enzymes, low platelets; MAP, mean arterial pressure; PRES, posterior 
reversible encephalopathy syndrome; and SBP, systolic blood pressure.

Data derived from Rossi et al21 as part of the BARKH (brain, arteries, retina, kidney, heart) acronym designed for rapid identification of hypertensive emergencies 
requiring rapid parenteral treatment.
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might indicate the need for initiating or intensifying oral 
medications while the patient is in the hospital.

Outcomes of Treating Asymptomatic Elevated 
Inpatient BP
No randomized clinical trials have studied the treatment 
of asymptomatic elevated inpatient BP. However, mul-
tiple recent observational studies suggest that pharma-
cological treatment of asymptomatic elevated inpatient 
BP in the acute care setting, especially with intravenous 
medications, carries risks. One recent target trial emula-
tion study by Anderson et al24 examined intensive antihy-
pertensive treatment strategies among adults ≥65 years 
of age who were hospitalized for noncardiac reasons in 
the national Veterans Affairs health system and had at 
least 2 elevated inpatient BP measurements in the first 
48 hours of hospitalization. Patients who received ≥1 
doses of new or intravenous antihypertensives medica-
tions in the first 48 hours of hospitalization were cat-
egorized as receiving intensive treatment. Patients not 
meeting this criterion were classified as receiving stan-
dard treatment. The primary outcome was a composite of 
mortality, acute kidney injury, stroke, troponin elevation, 
BNP (B-type natriuretic peptide) elevation, and transfer 
to the intensive care unit during the hospitalization. Inten-
sive BP treatment occurred in 21% of eligible patients 
in the first 48 hours, and 18% of intensively treated 
patients received intravenous antihypertensives. Patients 
who received intensive BP treatment were more likely 
to experience the primary outcome (8.7% versus 6.9%; 
adjusted odds ratio, 1.28 [95% CI, 1.18–1.39]), and they 
were also more likely to experience a hypotensive epi-
sode (14.8% versus 14.0%; adjusted odds ratio, 1.22 
[95% CI, 1.15–1.30]). Results were consistent across 
subgroups of age, frailty, home BP, and preexisting CVD.

In another study that included younger adults, Rastogi 
et al7 examined patients hospitalized for noncardiac rea-
sons who exhibited elevated inpatient BP in a 10- hospital 
health system. They compared patients whose highest 
BP during hospitalization was treated with new intrave-
nous or oral antihypertensive medications with patients 
whose highest BP was not treated. Overall, 33% of the 
study population received intravenous or new oral anti-
hypertensive medications, of which 26% included at 
least 1 intravenous medication. In the propensity score–
matched analysis, patients who received ≥1 intravenous 
antihypertensive medications had significantly higher 
rates of the composite of acute kidney injury, myocardial 
infarction, or stroke (11% versus 8.2%).

Additional studies have focused on patients receiv-
ing PRN intravenous antihypertensives. Parenteral 
antihypertensive medications can lower BP abruptly, 
particularly in people with acute illness and impaired 
autoregulation. In a retrospective cohort health system 
study by Ghazi et al6 of 22 000 hospitalized adults who 
developed markedly elevated asymptomatic BP, patients 

treated with intravenous antihypertensives were 40% 
more likely to have a ≥30% reduction in mean arterial 
pressure. In the same study population, intravenous anti-
hypertensive treatment was associated with 60% greater 
risk of myocardial injury. In a single-center study, Mohan-
das et al25 analyzed patients hospitalized for noncar-
diac indications, comparing patients who received PRN 
antihypertensives at any point during the hospitalization 
with patients who received scheduled antihyperten-
sive medications. The investigators found that patients 
who received PRN antihypertensive medications (93% 
of which were intravenous) had a 2-fold higher risk of 
death, 24% higher risk of acute kidney injury, and 2-fold 
higher risk of abrupt BP lowering (defined as a >25% 
decrease in SBP within 1 hour of medication administra-
tion). However, the study had higher risk of confound-
ing by indication because it did not consider the reason 
for admission, which included cardiovascular symptoms 
such as chest pain, heart failure, and shortness of breath. 
Another study in a large urban hospital found that 32.6% 
of patients receiving PRN intravenous antihypertensive 
medications experienced a drop in BP of >25% within 
6 hours.26 That same study found that administration of 
PRN intravenous antihypertensive medications was not 
routinely followed by intensification of oral medications 
and that PRN medications were often ordered for BP 
levels far below 180/100 mm Hg.26 These data highlight 
the potential for serious adverse events attributable to 
large BP drops associated with intravenous antihyper-
tensive medication administration.

Does The Evidence Support Any Situation to Treat 
Asymptomatic Elevated Inpatient BP?
Although most patients may not require treatment for 
asymptomatic elevated inpatient BP, it is plausible that 
benefit may outweigh risk in certain groups. Specifically, 
best practices for patients with persistent markedly ele-
vated inpatient BP readings (ie, SBP/DBP >180/110–
120 mm Hg) who have a history of high outpatient BPs 
may include initiating or intensifying antihypertensive 
medication during their admission. In addition, it may be 
reasonable to initiate or intensify antihypertensive medi-
cations in those with persistently high BP or persistently 
uncontrolled BP, as well as those at a high risk for or 
with a history of CVD. It is important to consider that a 
patient’s BP may take several days to weeks to adjust to 
a medication change. Therefore, a typical inpatient stay 
is unlikely to be sufficient to fully assess the effect of a 
single medication change, and close outpatient follow-up 
is needed. In addition, the reason for hospitalization may 
affect decisions on treatment. For patients with resistant 
hypertension, a hospitalization for CVD might be an ideal 
time for a more comprehensive workup for secondary 
causes during their admission. However, for patients hos-
pitalized for conditions unrelated to hypertension, a period 
of acute illness may be a less optimal time to intervene 
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because patient priorities may be focused on the acute 
illness and their physiology not at baseline. We acknowl-
edge that although the 2017 Hypertension Clinical Prac-
tice Guidelines define treatment goals for hypertensive 
emergencies, treatment goals for asymptomatic elevated 
BP are not as straightforward. If the decision is made to 
initiate antihypertensive medication for asymptomatic ele-
vated inpatient BP, it is prudent to use guidance from the 
current 2017 Hypertension Clinical Practice Guidelines.

In summary, the current state of evidence suggests 
that treating asymptomatic elevated inpatient BP should 
generally be the exception, not the rule. Future studies are 
needed to further clarify whether there is clinical benefit 
for patients with markedly elevated hypertension without 
evidence of new or worsening target organ damage. Until 
then, adopting a cautious and patient-centered approach 
might be the most prudent strategy. If the choice to begin 
antihypertensive medication is made, using the 2017 
Hypertension Clinical Practice Guidelines to guide the 
initial regimen in the acute care setting is reasonable.

OPTIMIZING TRANSITIONS OF CARE
Disposition After an ED Encounter
A number of barriers to identification and appropriate ini-
tiation of treatment in the ED persist, including diagnostic 
uncertainty about the reliability of BP measurement in 
the ED setting and lack of coordination with outpatient 
primary care teams.27,28 The 2013 American College of 
Emergency Physicians clinical policy discourages antihy-
pertensive medication for asymptomatic elevated inpa-
tient BP in the ED, but initiating oral therapy in the ED 
at discharge to home is supported by the evidence for 
some patients.29 Although the structure of ED clinicians’ 
workflow is not designed for the management of chronic 
disease, they do serve as a key—and sometimes primary—
source of care for many patients who lack access to reli-
able outpatient care. Therefore, initiating antihypertensive 
treatment in the ED can help address health care dis-
parities, particularly in disenfranchised groups who tend 
to experience poorer BP control30 and disproportionate 
rates of severe cardiovascular consequences,31 often lack 
primary medical care,32 and are more likely to present to 
the ED for care.33 The disposition after an ED encoun-
ter with hypertension as a focal concern encompasses 
a multitude of factors. For patients with asymptomatic 
elevated BP presenting to the ED, engaging community 
health workers, implementing specific care pathways, and 
providing referral strategies, including harnessing alterna-
tive care models to facilitate primary care follow-up and 
ongoing BP management, are critical to ensuring appro-
priate and equitable management after ED discharge.34–40

In addition to the immediate clinical needs, sig-
nificant economic challenges, educational challenges, 
and geographic disparities play a pivotal role and 

disproportionally affect people of color. Particularly criti-
cal are equity issues related to inconsistent access to 
longitudinal primary care. For many patients presenting 
with high BP in the acute care setting, the challenge 
often is not the need for new medication but rather the 
absence of consistent, high-quality, affordable, and reli-
able outpatient health care and follow-up. To this end, 
the AHA-funded Health-Equity Research Network called 
RESTORE (Addressing Social Determinants to Prevent 
Hypertension) is pioneering significant strides in delin-
eating equity-focused interventions to reduce hyperten-
sion burden in underresourced communities.41

Although beyond the scope of this scientific state-
ment, we also recognize the importance of addressing 
the economic burden of ongoing hypertension manage-
ment. Most antihypertensive medication regimens can be 
constructed with low-cost generic medications but still 
pose a financial burden for some patients. Strategies 
such as generic substitutions, patient assistance pro-
grams offered by pharmaceutical companies, community 
health initiatives, and advice from primary care clinicians 
on cost-effective therapeutic alternatives may be help-
ful. Understanding the patient’s financial, personal, and 
social context and health insurance backdrop is pivotal 
to address health disparities in hypertension.

Disposition After Hospital Admission
For patients with elevated inpatient BP with or without 
a preadmission diagnosis of hypertension, there are 2 
crucial steps at discharge: (1) careful review and adjust-
ment of medication with adequate patient counseling and 
(2) planning for future care coordination. The best avail-
able evidence suggests maintaining the prehospitaliza-
tion antihypertensive medication regimen and avoiding 
intensification at discharge.7,24,25 Assessment of the entire 
medication regimen at discharge is essential, focusing 
on identifying guideline-discordant antihypertensive regi-
mens because many patients receive antihypertensive 
medications that do not align with guideline- recommended 
classes.42 Any new antihypertensive medication initi-
ated during the admission should align with the 2017 
Hypertension Clinical Practice Guidelines2 and should 
account for factors that could affect treatment effective-
ness and medication adherence such as health literacy, 
health insurance, affordability, social support, and self- 
management resources (eg, limited mobility, communi-
cation, digital technology, and transportation barriers).43 
Among US adults with hypertension, ≈18% take at least 
1 medication that can increase inpatient BP,44 and these 
medications should be discontinued when possible.

Recent data indicate that adherence to antihyperten-
sive medications initiated at discharge is low. One study 
found that about one-third of antihypertensive medica-
tions prescribed at hospital discharge were never refilled, 
and half were discontinued by the end of the first year.45 
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Consideration should also be given to fixed-dose or com-
bination therapy, which can improve adherence, help 
achieve adequate BP control sooner, and reduce medica-
tion burden.2,46 Despite these advantages, the use of fixed-
dose or combination therapy remains low, with only 27% 
of US adults on ≥2 antihypertensive medications using 
fixed-dose or combination therapy.47 High-quality medi-
cation counseling on discharge is critical; 1 in 7 patients 
experiences confusion about their medication, leading to 
a higher risk of readmission.48 Clear communication about 
any changes made during the admission, along with the 
need for outpatient monitoring, including out-of-office BP 
monitoring, is essential. In addition, some patients might 
prefer to delay any changes until they recover from their 
acute illness and can reassess with their primary care cli-
nician. Patient education and family discussions about BP 
and antihypertensive medications may help ensure that all 
necessary follow-up appointments with the primary care 
clinicians or pharmacist are scheduled before discharge.49

High-quality postdischarge care for patients with 
hypertension involves patient education, promotion of 
self-management and lifestyle modifications, potential 
use of antihypertensive medications, and home BP moni-
toring (Figure 4).2 We recognize the importance of accu-
rate and consistent home BP monitoring. It is important 
to use validated home BP measurement devices. The 
website validatebp.com has a listing of validated home 
BP monitors. Successful transitions of care from the 
hospital to home include a focus on coordinating vari-
ous levels of care and services across settings, includ-
ing anticipating patients’ short-term and long-term needs 
after discharge.50 For discharge care coordination, estab-
lishing a follow-up appointment with the primary care cli-
nicians is crucial. If a timely follow-up appointment is not 
feasible, scheduling the patient to see another clinical 
team member is reasonable. Ideally, this would involve 
a case manager within a team-based care model for 
hypertension, which has been shown to be more effec-
tive at controlled BP than usual care.51 Current hyper-
tension guidelines recommend a team-based approach 
that emphasizes shared decision-making, assessing and 
addressing social determinants of health, and consistent 
communication across settings.2

In summary, effective strategies for managing hyper-
tension on discharge encompass various approaches. 
These include performing assessments to determine dis-
charge readiness, educating patients and their families 
to encourage self-management, providing high-quality 
pharmaceutical care, and facilitating outpatient team-
based care and home BP monitoring. Follow-up visits 
and referrals to subspecialty care for both primary and 
secondary reasons for hospitalization are also integral 
components of this strategy. Last, reconciling and man-
aging medications plays a key role in ensuring effective 
hypertension management after discharge. Inadequate 
discharge planning can lead to costly and unnecessary 

ED visits, hospital readmissions, preventable CVD-related 
adverse events, and drug-related errors and medication 
nonadherence.52

RESEARCH PRIORITIES AND GAPS
Given the frequency with which asymptomatic elevated 
inpatient BPs are encountered and treated in clinical 
practice and data from observational studies suggest-
ing potential harm, pragmatic randomized trials and 
implementation studies to guide treatment decisions are 
urgently needed (Table 2). High-quality observational 
studies using modern casual inference methods may be 
useful in settings where randomized trials are impractical 
or infeasible. Another important and unsettled question 
is the optimal treatment target if the decision is made to 
treat elevated inpatient BP. It may not be fitting to apply 
outpatient treatment targets, derived from data among 
stable ambulatory outpatients, to hospitalized patients. 
A potential pragmatic trial structure to identify optimal 
target BP ranges for hospitalized patients could be 
borrowed from similar trials of inpatient blood glucose 
control.53 Such a trial might compare permissive with 
intensive BP targeting, for example, comparing a target 

Table 2. Areas for Future Research

Aspect of inpatient 
FP elevation Areas for future research 

Epidemiology The epidemiology of adverse events attributable 
to severely elevated inpatient BP remains poorly 
defined. Additional large cohort studies are 
needed to better understand the acute risks of 
asymptomatic elevated inpatient BP.

Measurement For all patients, implementation science to support 
best practices for BP measurement in the acute 
care setting is needed. For patients without a prior 
diagnosis of hypertension, research is needed 
to identify whether elevated inpatient BP is 
associated with ambulatory hypertension.

Pathogenesis Additional research to better understand triggers 
of severely elevated BP during hospitalization and 
to quantify the average effect of common triggers 
on BP may improve clinical decision-making.

Management Clinical trials are needed to understand the 
benefits and harms of short-term BP management 
for asymptomatic hospitalized adults and to 
identify blood pressure treatment targets. Given 
the heterogeneity of reasons for hospitalization, 
trials focused on specific inpatient populations 
(eg, postoperative patients, medical patients, 
patients in the ICU) may be warranted.

Transitions of care Research identifying optimal pathways for 
communication of findings of elevated BP to 
patients and their outpatient clinicians for short-
term follow-up and to link patients without follow-
up to primary care is needed.

Health equity Research identifying equity-focused interventions 
to design, tailor, personalize, and test interventions 
to improve the management of BP in the inpatient 
setting among underresourced groups is needed.

BP indicates blood pressure; and ICU, intensive care unit. 
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SBP/DBP of <140/90 mm Hg with <180/110 to 120 
mm Hg. Given the heterogeneity of inpatient populations, 
multiple trials will likely be needed.

Another research priority relates to improving the mea-
surement of BP in the acute care setting. Best practices 
for outpatient BP measurement have been established, 
and efforts to translate these practices into the acute 
care setting are needed.14 It is important to note that sim-
ply increasing the frequency of inpatient BP monitoring 
is unlikely to be a suitable substitute for higher-quality 
monitoring. This entails not only improving the current 
measurement techniques but also establishing standards 
for measuring supine BP in immobile patients, particu-
larly those who are not in the intensive care unit. In addi-
tion, it is important to consider supine BPs in general 
because many patients are not transferred to a seated 
position for vital sign assessments and instead remain 
supine in their hospital beds.

Among patients without a prior diagnosis of hyperten-
sion, the acute care setting may reflect an opportunity to 
identify a modifiable cardiac risk factor and set patients 
on the path to long-term, durable BP control. Capitalizing 
on this opportunity requires an expanded understand-
ing of the relationship between inpatient and outpatient 
BPs. Furthermore, measures of success need to move 
past the short-term focus on improvement of BP record-
ings at hospital discharge and toward continuity of BP 
care between the inpatient and outpatient settings. Many 
patients with elevated inpatient BP will require follow-up, 
typically with a primary care clinician. Pragmatic, patient-
centered evaluations of strategies to increase postdis-
charge outpatient BP monitoring and follow-up after 
discharge will be needed, as have been performed to 
optimize other outpatient monitoring practices.

CONCLUSIONS
Although hypertensive emergency clearly warrants 
aggressive treatment with close monitoring, when 
and how to treat asymptomatic elevated inpatient BP, 
although frequently done with PRN medications given 
intravenously or orally, remain less certain. Future studies 
of management of elevated inpatient BP should focus on 
accurate BP measurement, differences among patients 
with and without a prior diagnosis of chronic hyperten-
sion, and treatment targets. In the meantime, the best 
available evidence suggests a practical, common sense 
approach to treatment of asymptomatic elevated inpa-
tient BP, including repeating the BP measurement with a 
proper measurement technique and addressing all under-
lying conditions such as pain, anxiety, or other underlying 
illnesses, rather than focusing primarily on pharmaco-
logical interventions. Our 10 key implications for clinical 
practice are summarized in Table 3. Future studies must 
also address transitions of care from the ED to inpatient 
to home because each transition represents a potential 

opportunity to improve BP management and ultimately to 
improve patient outcomes.
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Table 3. Ten Key Implications for Clinical Practice

1 It is important to use proper techniques with a recently calibrated 
device to measure BP 

2 It is important to detect and correct reversible causes of elevated 
inpatient BP

3 In the ED setting, for asymptomatic elevated BP or asymptomatic 
markedly elevated BP, evidence supports avoiding intensifying 
hypertension medications, with a preference toward restarting home 
medications and planning for close outpatient follow-up care

4 Further research is needed to better define optimal inpatient BP 
measurement methods across different settings

5 Hypertensive emergencies require immediate and acute treatment 
usually with parenteral medications and often in the ICU setting

6 Elevated BP in the hospital without new or worsening target-organ 
damage may be best served by accurate remeasurement and 
attention to contributing circumstantial factors

7 Working with hospital administration to ensure regular validation of BP 
measurement devices may reduce erroneous elevated BP readings

8 The threshold to initiate or intensify antihypertensive medications in 
response to asymptomatic elevated inpatient BP should be high

9 Use of intravenous antihypertensives is not supported by the 
evidence in the absence of hypertensive emergency

10 Research is needed to determine the ideal inpatient candidate for 
intensification of the antihypertensive medication in response to 
asymptomatic elevated inpatient BP readings

BP indicates blood pressure; ED, emergency department; and ICU, intensive 
care unit.
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