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Introduction  
Asymptomatic elevated blood pressure (AEBP) is common among hospitalized patients 
and often reflects transient, context-related factors. Reflex pharmacologic treatment may 
expose patients to avoidable harms, including hypotension and acute kidney injury (AKI). 
Contemporary guidelines recommend confirmation of elevated readings, correction of 
reversible contributors, and avoidance of routine antihypertensive therapy in the absence 
of target-organ injury. 

Methods  
We conducted a single-center, retrospective pre-post quality improvement (QI) study on 
general medicine wards (pre-education: October–November 2024; post-education: 
May–June 2025). Adults with systolic blood pressure (SBP) of 130–180 mmHg or diastolic 
blood pressure (DBP) of 80–110 mmHg without symptoms or acute target-organ injury 
were included. A pragmatic multidisciplinary education bundle aligned with the 2024 
ACC/AHA scientific statement was implemented. The primary outcome was any 
antihypertensive medication administered for AEBP; secondary outcomes included route 
of administration, safety events, discharge intensification, and length of stay. 

Results  
Among 394 patients (pre n=214; post n=168), antihypertensive treatment decreased from 
16.4% to 7.1% (p=0.007). Among treated patients, oral-only therapy increased, while 
combined intravenous and oral therapy was eliminated (p=0.041). Safety outcomes 
remained stable, with no increase in hypotension, abrupt SBP reduction, or AKI. The last 
DBP on the day of discharge was higher post-education, consistent with less aggressive 
inpatient treatment. Discharge intensification declined, and the length of stay trended 
lower. 

Conclusion  
A guideline-based educational intervention reduced low-value pharmacologic treatment 
of asymptomatic inpatient BP without evidence of harm, supporting conservative, 
evidence-based inpatient BP management. 

INTRODUCTION 

Hypertension (HTN) is one of the most prevalent and mod
ifiable risk factors for cardiovascular disease (CVD), con
tributing significantly to the burden of stroke, myocardial 
infarction (MI), chronic kidney disease (CKD), and prema
ture mortality worldwide. In the United States (US), nearly 
half (measured as high blood pressure (BP) and/or taking 

antihypertensive medication) of adults aged ≥20 years have 
HTN.1,2 Between 2018 and 2023, HTN and its complica
tions, such as hypertensive renal disease, accounted for a 
crude death rate of 12.7 per 100,000 population, highlight
ing its public health impact.3 

According to the 2024 ACC/AHA statement on the man
agement of HTN in the acute care setting, Systolic BP (SBP) 
≥130 mm Hg or Diastolic BP (DBP) ≥80 mm Hg aligns with 
the definition of HTN.4 Asymptomatic elevated BP (AEBP), 
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defined as SBP ≥130-180 mmHg or DBP ≥80-110 mmHg, is 
commonly seen in the inpatient setting. It is characterized 
by the absence of, symptom, sign, or diagnostic finding in
dicative of acute end organ damage, including but not lim
ited to damage to the brain (eg, hypertensive encephalopa
thy, intracranial hemorrhage, and acute ischemic stroke), 
heart (eg, acute MI, unstable angina, acute left ventricu
lar failure with pulmonary edema), large vessels (dissect
ing aortic aneurysm), kidneys, and the microvasculature.1,4 

While hypertensive emergencies require urgent treatment, 
current evidence, including the 2024 ACC/AHA statement, 
recommends careful monitoring and addressing modifiable 
factors rather than immediate antihypertensive therapy in 
most cases, unless specific clinical reasons exist.4 The 2025 
AHA/ACC HTN guidelines state that for adults with severe 
HTN (greater than 180/120 mmHg) who are hospitalized for 
noncardiac conditions and show no signs of acute target or
gan damage, it is not recommended to use additional intra
venous (IV) or oral antihypertensive medications to reduce 
BP rapidly (level 3/harm).1 Factors related to acute illness 
or the hospital environment, such as pain, stress, sleep 
deprivation, withdrawal symptoms, missed home antihy
pertensive medications, and other drugs, can temporarily 
raise BP readings.5 Overtreatment of HTN may lead to ad
verse outcomes like hypotension, acute kidney injury (AKI), 
stroke, or myocardial injury.5,6 Treating Elevated BP in an 
inpatient setting is also associated with higher mortality 
rates and more extended hospital stays, which can, in turn, 
increase healthcare costs.6 

Although target ambulatory BP ranges are well defined, 
evidence guiding inpatient BP thresholds remains limited.7 

Consequently, variability in inpatient HTN management is 
common, often driven by inconsistent guidance to resi
dents, hospitalists, and nursing staff, leading to unneces
sary antihypertensive use and avoidable risk. This QI initia
tive evaluated AEBP management on the general medicine 
service at Trinity Health Oakland Hospital, implemented 
a structured multimodal educational program for multi
disciplinary teams, and assessed post-education practice 
changes aimed at improving patient safety and guideline-
based inpatient HTN care. 

METHODS 

DATA SOURCE AND STUDY 

This study was a retrospective, pre–post educational QI 
project utilizing a chart review design. The pre-education 
period (before education about the 2024 ACC/AHA recom
mendation) was from October to November 2024, and the 
post-education period was from May to June 2025. 

STUDY POPULATION 

The adult patients aged ≥18 years admitted to the general 
medicine floors with AEBP, defined as a SBP 130-180 mmHg 
or DBP 80-110 mmHg, without symptoms or evidence of 
acute target organ damage. 

Patients were excluded if they were admitted to inten
sive care units (ICU) or cardiac care units, admitted to non-
medical floors such as surgery, obstetrics, or gynecology, 
had symptomatic HTN, or presented with hypertensive 
emergencies. Patients with asymptomatic markedly ele
vated BP (formerly hypertensive urgency) were excluded, as 
were those with cardiac conditions such as CVD, heart fail
ure, valvular heart disease, or arrhythmias, including atrial 
fibrillation. Individuals with acute cerebrovascular acci
dents or transient ischemic attacks (TIAs), those undergo
ing active treatment for cardiac, cerebrovascular, or TIA, 
patients with CKD, pregnant patients, and those on comfort 
care were also excluded. 

SAMPLE SELECTION AND SCREENING PROCESS 

Patients admitted to the general internal medicine floors 
who were discharged with an ICD-10 code for HTN (I10) 
and elevated BP without a history of HTN (R03.0). During 
the pre-education phase, 340 patient charts were screened, 
and 218 met the inclusion criteria, which were then fully 
reviewed. During the post-education phase, 264 patient 
charts were screened, with 176 meeting the criteria for full 
review (Figure 1 ). 

EDUCATION ABOUT THE ACC/AHA 2024 
HYPERTENSION STATEMENT 

Between the two study periods, a structured, multi-modal 
educational intervention was implemented, targeting all 
members of the inpatient care team. The intervention con
sisted of noon conferences with internal medicine resi
dents, nurse practitioners, physician assistants, and hospi
talists, focusing on the 2024 ACC/AHA scientific statement 
on inpatient BP management. Nursing education cam
paigns were conducted, which included floor-to-floor 
teaching sessions and the distribution of printed pamphlets 
that guided appropriate BP thresholds for intervention, safe 
antihypertensive prescribing, and avoidance of unnecessary 
treatment in asymptomatic cases. Additional team-to-team 
presentations were delivered during handoffs and team 
meetings to reinforce best practices. Educational pam
phlets were posted in common clinical work areas, includ
ing nursing stations, workrooms, and physician lounges, 
and the same educational materials were emailed to all care 
teams to ensure accessibility. The intervention emphasized 
evidence-based BP thresholds for treatment, safe medica
tion administration, and prevention of complications such 
as hypotension and AKI (Figure 2 ). 

DATA COLLECTION 

Data was collected through review of patient charts by the 
internal medicine residents, and the information collected 
included patient demographics, admission diagnoses, pre-
existing antihypertensive medication use, inpatient med
ication use, laboratory results, BP values before and after 
interventions, route of antihypertensive administration, 
and adverse outcomes. 
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340 charts of the patients admitted in
October and November 2024 were screened

264 charts of the patients admitted in
May and June 2025 were screened

218 charts were fully reviewed
and the data was extracted

176 charts were fully reviewed
and the data was extracted

Demographic, clinical, and hypertension-related outcomes were compared

Patient inclusion flow diagram

Pre-Education Phase Post-Education Phase

Patients admitted to the floors under the general medicine service with an ICD-10 diagnosis of
hypertension (I10) and elevated blood pressure (R03.0)

Figure 1. Patient inclusion flow diagram     

Figure 2. Pamphlet distributed during the educational intervention on the management of asymptomatic            
elevated blood pressure in hospitalized patients.       
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OUTCOME MEASURES 

The primary process outcome was the proportion of AEBP 
cases in which an antihypertensive medication was admin
istered. Secondary outcomes included the change in BP 
after medication administration, the frequency of Pro Re 
Nata (PRN) antihypertensive administration, the route of 
administration, the incidence of AKI, post-intervention hy
potension, and the proportion of patients experiencing a 
25% or greater reduction in systolic BP after treatment. 
Hospital length of stay was also recorded. 

STATISTICAL ANALYSIS 

Continuous variables were expressed as mean ± standard 
deviation and compared using unpaired (Student’s) t-tests. 
Categorical variables were expressed as counts and per
centages and compared using chi-square or Fisher’s exact 
test, as appropriate. A two-sided p-value of less than 0.05 
was considered statistically significant. All analyses were 
conducted using SPSS version 28 (IBM Corp., Armonk, NY). 

INSTITUTIONAL REVIEW BOARD APPROVAL 

Our study protocol was reviewed and approved by the insti
tutional review board committee (THMR IRB #4) at our in
stitution, Trinity Health Oakland Hospital, Pontiac, Michi
gan, United States (2024-055-THOA). 

RESULTS 

A total of 394 patients were included in the analysis, with 
218 in the pre-education group and 176 in the post-educa
tion group (Figure 1 ). 

PATIENT DEMOGRAPHICS 

The mean age was 59.7 ± 17.3 years in the pre-education 
group and 58.7 ± 17.8 years in the post-education group (p = 
0.57). Males comprised 38.5% (n = 84) of the pre-education 
cohort and 39.2% (n = 69) of the post-education cohort (p = 
0.89). 

Race and ethnicity distributions were comparable be
tween groups. White patients (69.7% vs 71.0%) and African 
American patients (23.9% vs 24.4%) comprised the majority 
of the cohort in the pre- and post-education periods, re
spectively, with no significant racial differences (p = 0.64). 
Most patients were not Hispanic/Latino (91.3% vs 85.8%), 
and overall ethnic distributions did not differ significantly 
between groups (p = 0.18) (Table 1). 

REASON FOR ADMISSION 

Gastrointestinal disorders (25.6% vs 26.2%), infections 
(24.2% vs 25.0%), respiratory disorders (17.2% vs 17.4%), 
and other causes (29.3% vs 26.7%) accounted for the ma
jority of admissions in the pre- and post-education periods, 
respectively, with no significant between-group differences 
(Table 1). 

HYPERTENSION HISTORY AND ANTIHYPERTENSIVE USE 

A history of HTN was present in 53.7% (n = 116) of the 
pre-education group and 55.6% (n = 95) of the post-educa
tion group. Antihypertensive use at home was documented 
in 48.4% (n = 104) vs 45.2% (n = 76). The first BP reading 
consistent with HTN was observed in 68.3% (n = 218) ver
sus 65.9% (n = 176). A change in discharge antihypertensive 
regimen occurred in 16.3% (n = 34) vs 12.8% (n = 20), and 
intensification of antihypertensive therapy at discharge oc
curred in 19.7% (n = 27) vs 12.7% (n = 20) (Table 1 ). 

Baseline antihypertensive use, inpatient administration, 
and discharge prescribing patterns were similar between 
the pre- and post-education groups. No statistically sig
nificant differences were observed across major medication 
classes. Importantly, discharge antihypertensive intensifi
cation occurred less frequently in the post-education group 
(12.7% vs 19.7%), although this did not reach statistical sig
nificance (p = 0.136) (Table 1 ). 

LABORATORY VALUES 

Baseline and discharge laboratory parameters, including 
serum creatinine, troponin, BNP, and potassium, were com
parable between the pre- and post-education groups, with 
no statistically significant differences observed (Table 1 ). 

BLOOD PRESSURE METRICS 

BP parameters during hospitalization were similar between 
groups (Table 2 ). The only significant difference was a 
higher last DBP on the day of discharge in the post-edu
cation group (77.0 ± 13.1 mmHg vs 72.5 ± 12.9 mmHg; p < 
0.001). 

PRN ANTI-HYPERTENSIVE INTERVENTION AND SAFETY 
OUTCOMES 

The proportion of patients receiving pharmacologic treat
ment for AEBP decreased significantly from 16.4% (35/214) 
in the pre-education period to 7.1% (12/168) post-educa
tion (p = 0.007). The frequency of PRN antihypertensive ad
ministration was similar between groups (54 vs 46 admin
istrations; p = 0.91). Baseline BP at the time of treatment 
were comparable, with mean pre-education SBP of 159.5 ± 
16.0 mmHg versus 156.1 ± 18.0 mmHg (p = 0.54) and DBP 
of 86.2 ± 14.7 mmHg versus 89.9 ± 19.5 mmHg (p = 0.50). 
Post-treatment BP responses were also similar, with no sig
nificant differences in first SBP or DBP following interven
tion (Table 3 ). 

Among treated patients, the route of antihypertensive 
administration shifted significantly following the interven
tion (p = 0.041), with elimination of combined IV and oral 
therapy and an increase in oral-only treatment (28.6% pre 
vs 66.7% post), alongside reduced reliance on IV-only 
agents (40.0% vs 33.3%). Safety outcomes remained stable. 
A ≥25% reduction in SBP occurred in 8.6% of pre-education 
cases and 16.7% post-education. AKI temporally associated 
with antihypertensive administration was rare and did not 
differ between groups. Length of stay showed a nonsignif
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Table 1. Baseline demographics, clinical characteristics, medication use, and laboratory values in the pre- and              
post-intervention periods   

Variable Pre (n=218) Post (n=176) p-value 

Age, years (mean±SD) 59.7 ± 17.3 58.7 ± 17.8 0.57 

Male, n (%) 84 (38.5) 69 (39.2) 0.89 

Race, n (%) 0.64 

White 152 (69.7) 125 (71.0) 

African American 52 (23.9) 43 (24.4) 

Asian 1 (0.5) 0 (0.0) 

Multiracial 2 (0.9) 0 (0.0) 

Unknown 11 (5.0) 8 (4.5) 

Ethnicity, n (%) 0.18 

Not Hispanic/Latino 199 (91.3) 151 (85.8) 

Other Hispanic/Latino 11 (5.0) 13 (7.4) 

Mexican/Mex-Am/Chicano 1 (0.5) 0 

Hispanic/Latino (not otherwise specified) 1 (0.5) 0 

Unknown/declined 6 (2.8) 12 (6.8) 

Reason for admission, n (%) 0.99 

Cardiovascular disorder 6 (2.8) 6 (3.5) 

Respiratory disorder 37 (17.2) 30 (17.4) 

Gastrointestinal disorder 55 (25.6) 45 (26.2) 

Infection 52 (24.2) 43 (25.0) 

Other 63 (29.3) 46 (26.7) 

Multiple reasons 2 (0.9) 2 (1.2) 

History of hypertension, n (%) 116 (53.7) 95 (55.6) 0.76 

Anti-hypertensive use at home 104 (48.4%) 76 (45.2%) 0.61 

First BP Hypertension 218 (68.3) 176 (65.9) 0.67 

Change in discharge anti-hypertensive 34 (16.3%) 20 (12.8%) 0.38 

Discharge antihypertensive intensification 27 (19.7%) 20 (12.7%) 0.136 

BB at home 44 (21%) 24 (16.3%) 0.34 

BB administered during stay 40 (33.6%) 37 (37.8%) 0.57 

BB at discharge 36 (30.8%) 39 (41.5%) 0.114 

CCB at home 48 (22.7%) 30 (20.4%) 0.7 

CCB administered during stay 46 (38.7%) 38 (38.8%) 1 

CCB at discharge 46 (39.3%) 39 (41.5%) 0.78 

Thiazide at home 25 (11.8%) 15 (10.2%) 0.73 

Loop diuretic at home 12 (5.7%) 9 (6.1%) 1 

Diuretic administered during stay 34 (28.6%) 23 (23.5%) 0.44 

Thiazide at discharge 15 (7.8%) 7 (5.1%) 0.38 

Loop diuretic at discharge 8 (4.1%) 5 (3.6%) 1 

Diuretic at discharge 38 (32.5%) 22 (23.4%) 0.17 

MRA at home 9 (4.3%) 4 (2.7%) 0.57 

MRA administered during stay 7 (5.9%) 5 (5.1%) 1 

MRA at discharge 9 (7.7%) 5 (5.3%) 0.59 

ACE inhibitors at home 19 (9%) 23 (15.6%) 0.07 

ARBs at home 39 (18.4%) 28 (19%) 0.89 

ACE inhibitors and ARBs administered during stay 56 (47.1%) 41 (41.8%) 0.49 
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ACE inhibitors at discharge 9 (4.6%) 7 (5.1%) 0.8 

ARB at discharge 20 (10.3%) 9 (6.6%) 0.32 

ACE inhibitors and ARBs at discharge 57 (48.7%) 46 (48.9%) 1 

Hydralazine at home 8 (3.8%) 5 (3.4%) 1 

Hydralazine administered during stay 11 (9.2%) 7 (7.1%) 0.63 

Hydralazine at discharge 4 (3.4%) 5 (5.3%) 0.52 

Clonidine at home 4 (1.9%) 1 (0.7%) 0.65 

Clonidine administered during stay 4 (3.4%) 2 (2%) 0.69 

Clonidine at discharge 3 (2.6%) 3 (3.2%) 1 

Alpha blocker at home 9 (4.3%) 1 (0.7%) 0.05 

Alpha blocker during stay 15 (12.6%) 14 (14.3%) 0.84 

Alpha blocker at discharge 16 (13.7%) 13 (13.8%) 1 

Treatment for pain/agitation/encephalopathy 135 (66.2%) 121 (72.5%) 0.22 

First serum creatinine (mg/dl) (Mean ± SD) 0.7418 ± 0.2120 0.7155 ± 0.2389 0.25 

Last serum creatinine (mg/dl) (Mean ± SD) 0.9339 ± 0.7545 0.8379 ± 0.2518 0.08 

First serum troponin (ng/L) (Mean ± SD) 10.64 ± 16.33 10.75 ± 12.06 0.95 

Last serum troponin (ng/L) (Mean ± SD) 11.16 ± 14.48 11.51 ± 15.70 0.86 

First serum BNP (pg/mL) (Mean ± SD) 91.72 ± 111.03 138.26 ± 245.25 0.25 

Last serum BNP (pg/mL) (Mean ± SD) 91.88 ± 111.26 141.16 ± 246.51 0.23 

First serum potassium (mmol/L) (Mean ± SD) 3.880 ± 0.3662 3.867 ± 0.4101 0.15 

Last serum potassium (mmol/L) (Mean ± SD) 3.963 ± 0.5048 3.888 ± 0.5173 0.15 

Table 2. Blood pressure parameters during hospitalization and on the day of discharge            

BP metric (mmHg) Pre (mean±SD) Post (mean±SD) p-value 

First SBP in stay 131.9 ± 22.0 131.2 ± 19.9 0.75 

First DBP in stay 79.4 ± 16.4 78.2 ± 15.4 0.44 

Max SBP during stay 157.5 ± 26.0 155.1 ± 15.3 0.29 

Max DBP during stay 99.1 ± 12.6 98.8 ± 13.2 0.81 

Highest SBP on discharge day 137.7 ± 16.3 136.2 ± 16.0 0.38 

Highest DBP on discharge day 79.7 ± 12.0 82.0 ± 12.2 0.07 

Lowest SBP on discharge day 117.7 ± 14.5 118.8 ± 14.3 0.44 

Lowest DBP on discharge day 65.6 ± 11.3 67.2 ± 11.6 0.19 

Last SBP on discharge day 127.8 ± 16.8 128.8 ± 15.2 0.58 

Last DBP on discharge day 72.5 ± 12.9 77.0 ± 13.1 <0.001 

icant downward trend from 4.96 ± 3.56 days to 4.61 ± 2.62 
days (p = 0.28) (Table 3 ). 

DISCUSSION 

This single-center, pre–post QI study, using a structured, 
multidisciplinary education program aimed at residents, 
nurse practitioners, and nursing staff, reduced the use of 
pharmacologic treatment for asymptomatic inpatient BP 
elevation without evidence of harm. The proportion of pa
tients with AEBP who received antihypertensives decreased 
from 16.4% pre-education to 7.1% post-education (p = 
0.007). The last DBP on the day of discharge was signifi

cantly higher post-education (77.0 ± 13.1 mmHg) compared 
with pre-education (72.5 ± 12.9 mmHg, p < 0.001), reflect
ing less aggressive inpatient BP lowering. In addition, the 
route of antihypertensive therapy shifted significantly fol
lowing the intervention (p = 0.041), characterized by in
creased oral-only treatment and elimination of combined 
IV and oral therapy. These findings align with contempo
rary guidance that distinguishes transient, context-driven 
inpatient BP elevations from true hypertensive emergen
cies and recommends careful reassessment and correction 
of modifiable contributors rather than reflexive drug ther
apy. The 2024 ACC/AHA Scientific Statement specifically 
cautions against routine treatment of asymptomatic inpa
tient BP and emphasizes process improvements over med
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Table 3. Process measures, intervention characteristics, and safety outcomes for asymptomatic elevated blood            
pressure  

Outcome Pre Post p-value 

Total cohort, n 214 168 

Any intervention for asymptomatic elevated BP, n (%) 35 (16.4%) 12 (7.1%) 0.007 

Number of PRN antihypertensive administrations 54 46 0.91 

SBP prior to intervention (mmHg), mean ± SD 159.5 ± 16.03 156.14 ± 17.99 0.54 

DBP prior to intervention (mmHg), mean ± SD 86.24 ± 14.66 89.93 ± 19.52 0.5 

First SBP after intervention (mmHg), mean ± SD 144.33 ± 17.58 142.43 ± 22.04 0.78 

First DBP after intervention (mmHg), mean ± SD 78.19 ± 16.09 85.36 ± 19.88 0.25 

Route of administration 
(among those receiving intervention), n (%) n = 35 n = 12 0.04 

Both IV and oral 11 (31.4%) 0 (0.0%) 

IV only 14 (40.0%) 4 (33.3%) 

Oral only 10 (28.6%) 8 (66.7%) 

Safety outcomes (among those receiving intervention), n (%) n = 35 n = 12 

≥25% SBP drop after intervention 3 (8.6%) 2 (16.7%) 0.59 

Post-intervention hypotension (SBP <100 mmHg) 1 (2.9%) 0 (0.0%) 1 

AKI after medication (Cr ↑ ≥0.3 mg/dL) 1 (2.9%) 0 (0.0%) 1 

Length of stay, days (mean ± SD) 4.96 ± 3.56 4.61 ± 2.62 0.28 

ication use in most cases, and our results demonstrate that 
focused education can effectively operationalize this guid
ance.4 

FACTORS CONTRIBUTING TO ASYMPTOMATIC ELEVATED 
BP 

There are various reasons for elevated BP in the inpatient 
setting, including both patient- and hospital-environment-
related factors.4 Pain, anxiety, drug intoxication, or drug or 
alcohol withdrawal, certain medications like NSAIDs, corti
costeroids, decongestants, stimulants, erythropoietin, and 
calcineurin inhibitors can contribute to the elevated BP.1,4,
8 In our study, more than 50% of the patients in both pre- 
and post-education phases had experienced either pain, ag
itation, or encephalopathy. We assessed the antihyperten
sives patients took at home and those they received during 
hospitalization (Table 1 ). Prior studies demonstrate fre
quent omission of home antihypertensive regimens during 
hospitalization, with 41% of patients prescribed PRN anti
hypertensives and 25% of postsurgical inpatients receiving 
IV antihypertensives not continued on their home medica
tions.9,10 In addition, anti-hypertensive regimens might be 
altered on hospital admission because of formulary limita
tions, which can inadvertently affect their BP control dur
ing their hospitalization.4 

ADVERSE OUTCOMES OF TREATING ASYMPTOMATIC 
ELEVATED BP WITH PRN MEDICATIONS 

Among older adults hospitalized for noncardiac conditions, 
intensive inpatient blood pressure treatment has been as
sociated with higher risks of a composite of mortality, AKI, 

stroke, myocardial injury, biomarker elevation, intensive 
care unit transfer, and hypotensive episodes.11 IV antihy
pertensive use increased the likelihood of a ≥30% reduction 
in mean arterial pressure by 40%,12 while PRN antihyper
tensive administration was associated with a twofold in
crease in mortality, a 24% higher risk of AKI, and a twofold 
risk of abrupt blood pressure lowering (>25% SBP reduction 
within 1 hour).5 Notably, 32.6% of patients receiving PRN 
IV antihypertensives experienced a >25% blood pressure re
duction within 6 hours, often leading to downstream com
plications such as falls, syncope, tachycardia, and need for 
IV fluids.4,13‑15 In addition, we have also observed a nu
merical reduction in the length of hospital stay, which 
wasn’t statistically significant: 4.96 ± 3.56 days during pre- 
versus 4.61 ± 2.62 days in the post-education phase, likely 
due to less overtreatment of AEBP and fewer medication-
related complications. Our findings align with a growing 
body of evidence demonstrating that avoiding unnecessary 
inpatient BP treatment does not worsen outcomes and may 
reduce iatrogenic harm. Both IV and oral antihypertensive 
therapies have been associated with adverse outcomes 
across a range of BP levels, highlighting the need for cau
tion when prescribing pharmacologic treatment for asymp
tomatic inpatient BP elevations.8,13,15‑17 

MANAGEMENT OF ASYMPTOMATIC ELEVATED BP 

Management of AEBP in the inpatient setting has been 
widely found to be associated with adverse in-hospital out
comes. Evaluation of inpatient BP should follow a system
atic approach. First, assess for acute HTN-mediated organ 
damage, particularly when BP exceeds 180/120 mmHg, and 
manage hypertensive emergencies promptly in an intensive 
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Table 4. Independent Samples Test – t-test for Equality of Means          

Variable 
Mean 

Difference 
Std. Error 

Difference 
95% CI 
(Lower) 

95% CI 
(Upper) 

Age — 1.782 -2.498 4.51 

Length of hospital stay (days) 0.353 0.325 -0.286 0.991 

First SBP — 2.137 -3.528 4.874 

First DBP — 1.621 -1.926 4.447 

Maximum SBP during stay 2.363 2.219 -1.999 6.726 

Maximum DBP during stay 0.318 1.305 -2.248 2.883 

Highest SBP on day of discharge 1.466 1.665 -1.808 4.739 

Highest DBP on day of discharge -2.29 1.245 -4.739 0.158 

Lowest SBP on day of discharge -1.148 1.484 -4.066 1.77 

Lowest DBP on day of discharge -1.558 1.18 -3.877 0.761 

Last SBP on discharge day -0.929 1.659 -4.192 2.333 

Last DBP on discharge day -4.506 1.335 -7.132 -1.881 

SBP prior to intervention 3.357 5.466 -7.689 14.404 

DBP prior to intervention -3.693 5.427 -14.679 7.293 

First SBP after intervention 1.905 6.714 -11.754 15.564 

First DBP after intervention -7.167 6.1 -19.577 5.244 

Number of times PRN medication administered 0.011 0.101 -0.189 0.211 

First creatinine result 0.02629 0.02277 -0.0185 0.0711 

First troponin result -0.111 1.915 -3.883 3.662 

First BNP result -46.539 40.584 -127.15 34.076 

First potassium result 0.0134 0.0392 -0.0637 0.0905 

Last creatinine result 0.09601 0.05954 -0.0211 0.2131 

Last troponin result -0.347 1.996 -4.28 3.586 

Last BNP result -49.276 40.774 -130.27 31.716 

Last potassium result 0.0753 0.0518 -0.0266 0.1772 

Table 5. Medications used for intervention in asymptomatic elevated blood pressure (SBP 130–180 mmHg or DBP               
80–110 mmHg)   

Medication Used for Intervention 
Pre-education 

n (%) 
Post-education 

n (%) 
Total 
n (%) 

Hydralazine 3 (13.0) 2 (18.2) 5 (14.7) 

Beta blocker 4 (17.4) 1 (9.1) 5 (14.7) 

Calcium channel blocker 3 (13.0) 4 (36.4) 7 (20.6) 

ACE inhibitor 2 (8.7) 0 (0.0) 2 (5.9) 

ARB 2 (8.7) 1 (9.1) 3 (8.8) 

Thiazide 1 (4.3) 0 (0.0) 1 (2.9) 

Clonidine 1 (4.3) 0 (0.0) 1 (2.9) 

Multiple medications 7 (30.4) 3 (27.3) 10 (29.4) 

Total 23 (100.0) 11 (100.0) 34 (100.0) 

p = 0.734 

care setting. Next, confirm that proper measurement tech
niques were used, repeat readings after rest, and interpret 
nonstandard measurements cautiously.1,4,8,18 Elevated BP 
often reflects reversible contributors such as pain, anxiety, 
withdrawal, sleep deprivation, or physiologic stress, which 

should be addressed before initiating pharmacologic ther
apy.1,4,8,19‑21 Medication reconciliation is essential to iden
tify agents that may worsen BP and to reintroduce held 
home antihypertensives when appropriate. Finally, treat
ment decisions should be individualized, considering out
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patient BP trends, comorbidities, age, frailty, and overall 
prognosis, as most patients with asymptomatic elevated BP 
do not benefit from inpatient regimen intensification.1,4,8,
11,19,20,22 Furthermore, reviewing out-of-hospital BP read
ings, restarting the home regimen of antihypertensives, us
ing oral formulations, especially in chronic HTN, and, in 
case of persistent elevation, recommending a medication 
change were recommended. In addition, a typical hospital 
stay is unlikely to be sufficient to assess the effect of a med
ication change.4 

DISCHARGE PRACTICES 

Discharge practices are another vital consideration. At the 
time of discharge, a careful review and reconciliation of the 
medication, along with adequate patient counseling and 
planning for future care coordination, are important.4 It is 
also recommended to discharge the patient on a pre-hos
pitalization anti-hypertensive regimen4,6,11,14 and discon
tinue the medications that contribute to the elevated BP.4 

It was also shown that adherence to the anti-hypertensive 
medication, which was initiated at the time of discharge, 
was low, and there was a low likelihood of getting refilled, 
or at least half of them were found to be discontinued by 
the end of a year.23 In our study, however, the intensifi
cation of antihypertensive therapy at discharge occurred 
in 19.7% of pre-education patients compared with 12.7% 
post-education. This is directionally consistent with find
ings from Anderson et al., who reported that discharge in
tensification among older adults did not improve long-term 
BP control but was associated with both adverse posthos
pital outcomes and low persistence to discharge medica
tions.14,23,24 Arranging a follow-up in 2 weeks after dis
charge for comprehensive assessment, along with advising 
the patients to perform home BP monitoring, encouraging 
lifestyle modifications, medication adherence, and screen
ing for the secondary causes of elevated BP, was recom
mended in case of clinical suspicion.1,4 

SPECIAL CONSIDERATIONS 

However, in certain groups, especially in those with per
sistently elevated BP, SBP/DBP >180/110–120 mm Hg, who 
have a history of high outpatient BPs, as well as those at a 
high risk for or with a history of CVD, treating elevated in
patient BP may be associated with more benefits than the 
risks.4 Priority should be given to fixed-dose or combina
tion therapy, which helps promote medication adherence 
and effectively lower BP.1,4,25 

LONG-TERM SUSTAINABILITY 

The intervention succeeded by aligning evidence-based BP 
management with existing nursing and physician work
flows. Education emphasized reassessing elevated readings, 
addressing reversible factors such as pain or anxiety, and 
distinguishing symptomatic from asymptomatic HTN. Inte
gration of a BP algorithm into nursing communication and 
resident workstations supports sustained, consistent prac
tice and reduces unnecessary escalation. 

STRENGTHS 

This study was guideline-driven, multidisciplinary, and 
practical, achieving a significant reduction in unnecessary 
antihypertensive use without compromising safety. The ed
ucational intervention was low-cost, reproducible, and 
aligned with ACC/AHA recommendations, with favorable 
trends toward reduced discharge intensification and shorter 
hospital stay. 

LIMITATIONS 

Being a single-center pre–post study, the results are vul
nerable to confounding and have limited generalizability. 
The sample size for treated patients was small, which re
duced power for detecting rare outcomes. The reliance on 
ICD-10 coding, the lack of measurement audits, the ab
sence of post-discharge outcomes, and the lack of subgroup 
or equity analyses further limit interpretation. 

CLINICAL RELEVANCE 

Findings indicate that structured education effectively re
duces low-value inpatient HTN care, cuts down on 
overtreatment, and encourages safer, guideline-based prac
tice without causing harm. Trends showing decreased IV 
use and discharge intensification further support its rele
vance to real-world clinical care. 

FUTURE DIRECTIVES 

Future studies should adopt multicenter, stronger designs, 
integrate EHR-based prompts and order sets, and evaluate 
broader outcomes, including readmissions, cardiovascular 
events, and costs. Subgroup and equity analyses, post-dis
charge monitoring, and ongoing audit-feedback cycles are 
essential to ensure lasting, equitable impact. 

CONCLUSIONS 

This QI initiative demonstrated that a structured, multi
disciplinary educational intervention reduced unnecessary 
pharmacologic treatment of AEBP in hospitalized patients, 
reinforcing guideline-based recommendations for conser
vative inpatient BP management. Sustaining these gains 
through system-level integration and evaluating their im
pact on longer-term patient outcomes should be the focus 
of future efforts. 
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