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Abstract

Background: Treatment for epistaxis includes application of intranasal vasoconstrictors. These 

medications have a precaution against use in patients with hypertension. Given that many patients 

who present with epistaxis are hypertensive, these warnings are commonly overridden by clinical 

necessity.

Objectives: To determine the effects of these medications on blood pressure.

Methods: We conducted a single-center, randomized, double-blind, placebo-controlled trial from 

November 2014 through July 2016. Adult patients being discharged from the emergency 

department (ED) at Mayo Clinic (Rochester, Minnesota) were recruited. Patients were ineligible if 

they had a contraindication to study medications, had a history of hypertension, were currently 

taking antihypertensive or antiarrhythmic medications, or had nasal abnormalities such as 

epistaxis. Subjects were randomized to 1 of 4 study arms (phenylephrine 0.25%; oxymetazoline 

0.05%; lidocaine 1% with epinephrine 1:100,000; or bacteriostatic 0.9% sodium chloride [saline]). 

Blood pressure and heart rate were measured every 5 minutes for 30 minutes.

Results: Sixty-eight patients were enrolled in the study; of these, 63 patients completed the study 

(oxymetazoline, n=15; phenylephrine, n=20; lidocaine with epinephrine, n=11; saline, n=17). We 

did not observe any significant differences in mean arterial pressure over time between 

phenylephrine and saline, oxymetazoline and saline, or lidocaine with epinephrine and saline. The 
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mean greatest increases from baseline in mean arterial pressure, systolic and diastolic blood 

pressure, and heart rate for each treatment group also were not significantly different from the 

saline group.

Conclusion: Intranasal vasoconstrictors did not significantly increase blood pressure in patients 

without a history of hypertension. Our findings reinforce the practice of administering these 

medications to patients who present to the ED with epistaxis, regardless of high blood pressure.
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Introduction

Epistaxis is a common reason for presentation to the emergency department (ED), 

accounting for about 1 in 200 visits (1). Episodes appear to be more common in those 

younger than 10 years, older than 70, and those exposed to dry indoor heating in the winter 

months (2). Whether a relationship exists between systemic hypertension and epistaxis, and 

whether that relationship implies causation or correlates with increased severity of bleeding, 

remains controversial (3-6).

Initial management of epistaxis includes compression and application of topical intranasal 

vasoconstrictive medications by spray or by packing the nose with soaked pledgets (7-9). 

Application of these agents facilitates examination by reducing blood flow to the nasal 

mucosa, and in many cases, bleeding resolves with these conservative measures alone (10). 

Frequently recommended medications for this indication include cocaine, phenylephrine, 

oxymetazoline, and lidocaine with epinephrine (7-9, 11).

The administration of phenylephrine, oxymetazoline, and epinephrine for epistaxis is 

considered an off-label use, and all 3 agents have a precaution against use in patients with 

preexisting hypertension (12-14). However, strict avoidance of these agents in hypertensive 

patients with epistaxis would severely limit their applicability, given that patients often have 

elevated blood pressure during epistaxis and also may have comorbid hypertension. Thus, 

these warnings are commonly overridden by clinical necessity.

Studies regarding the hemodynamic effects, safety, and efficacy of intranasal 

vasoconstrictors have been conducted primarily in the operative setting, with the aim of 

facilitating either otolaryngologic procedures or nasal intubation (15-19). These studies have 

shown small changes in hemodynamics after administration, and these small effects on 

blood pressure have been similar when various agents were compared. Instrumentation of 

the nasal passages itself may limit our ability to apply the results of these studies to other 

clinical settings, given that such procedures have been independently reported to affect 

hemodynamics (20).

Therefore, we conducted a randomized, double-blind, placebo-controlled clinical trial to 

assess the hemodynamic effects of 3 commonly used medications for epistaxis treatment, 

lidocaine with epinephrine, phenylephrine, and oxymetazoline, in patients without a history 
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of hypertension who presented to the ED. We hypothesized that these agents would not 

result in clinically significant increases in blood pressure when compared with a placebo.

Methods

Study Setting, Design, and Outcomes

A single-center, randomized, double-blind, placebo-controlled trial was conducted in the ED 

at Mayo Clinic (Rochester, Minnesota), an academic, tertiary care hospital. The study 

protocol was approved by the Mayo Clinic Institutional Review Board. The trial was 

registered with clinicaltrials.gov (identifier NCT02285634). Study reporting adheres to the 

CONSORT (Consolidated Standards of Reporting Trials) guidelines for reporting parallel-

group randomized trials (21).

The study statistician used a computerized random number generator to create a simple 

randomization schedule, which was then provided to the research pharmacy. Only the study 

statistician and the research pharmacy had access to the randomization schedule. After a 

patient was enrolled in the study, a custom order sheet with the patient’s study identification 

number was sent to the research pharmacy. The pharmacy then matched the patient with the 

randomization schedule, and the patient was allocated to 1 of 4 study arms: oxymetazoline 

0.05%, phenylephrine 0.25%, lidocaine 1% with epinephrine 1:100,000, or bacteriostatic 

0.9% sodium chloride (saline [placebo]). After study enrollment was complete, subject 

numbers were matched to the randomization schedule to complete the data set.

The primary outcome was the greatest increase from baseline in mean arterial pressure 

(MAP) after medication administration. Secondary outcomes were the greatest increase from 

baseline in systolic blood pressure (SBP), diastolic blood pressure (DBP), and heart rate 

(HR).

Selection of Participants

We aimed to enroll a convenience sample of patients discharged from the ED after they were 

evaluated for various conditions. Patients were excluded if they declined research consent, 

were younger than 18 years, were not fluent in English, or had known allergies to any of the 

study agents. We also excluded patients if they were currently receiving antihypertensive or 

antiarrhythmic agents, had clinically significant cardiopulmonary comorbidities (eg, a 

history of hypertension, arrhythmia, coronary artery disease, heart failure), were known to 

be using a monoamine oxidase inhibitor agent, or had a history of angle closure glaucoma, 

benign prostatic hyperplasia, nasal surgery, or nasal abnormalities (including epistaxis).

Patient recruitment commenced on November 12, 2014, and was completed on July 29, 

2016. Potentially eligible patients were identified by screening the ED census and by referral 

from ED staff members who were aware of the study and responsible for patient care. 

Recruitment was conducted by the investigators and by trained personnel. Patients were 

recruited from 6:00 AM through 4:00 PM, Monday through Friday, to match the working 

schedule of the research pharmacy. Written, informed consent was obtained by a member of 

the study team before study enrollment.
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Study Protocol

Patients were placed in a supine posture on an ED gurney, with the head elevated by 

approximately 45°. Patients remained in this position for at least 5 minutes before 

measurement of baseline hemodynamic parameters. Standardized, appropriately sized blood 

pressure cuffs and continuous pulse-oximetry finger probes were applied to the patient for 

monitoring.

Study drugs were dispensed in 5-mL quantities in unlabeled syringes. All 4 medications 

were colorless and visually indistinguishable. After measurement of baseline vital signs, half 

of a standard cotton ball was soaked in the study drug and placed in an anterior naris (the 

patient could indicate a preference for which side; otherwise, study personnel selected the 

side). A standard plastic nose clip, typically used for patients with epistaxis, was placed over 

the cartilaginous part of the nose.

Hemodynamic measurements were taken 5 minutes after application of the study drug and 

then in 5-minute intervals thereafter for a half hour. After the third measurement at 15 

minutes, the nasal clip and cotton ball were removed, mimicking standard practice in our 

department for patients with epistaxis; 3 additional measurements were obtained without the 

medication in place (total of 6 measurements, not including the baseline measure). The total 

observation time of 30 minutes was selected to include the expected time to peak effect for 

all 3 active agents. After completion of the study protocol, any adverse effects were 

recorded. Subjects were compensated for their participation by a mailed check, per 

institutional policy.

Data Collection and Analysis

Study data were collected and managed using REDCap electronic data capture tools hosted 

at Mayo Clinic (22). REDCap (Research Electronic Data Capture) is a secure, web-based 

application designed to support data capture for research studies, providing 1) an intuitive 

interface for validated data entry; 2) audit trails for tracking data manipulation and export 

procedures; 3) automated export procedures for seamless data downloads to common 

statistical packages; and 4) procedures for importing data from external sources. Baseline 

information included age, sex, chief complaint for the corresponding ED visit, medical 

history, and allergies. Hemodynamic measurements included SBP, DBP, MAP, and HR, and 

oxygen saturation.

Continuous measurements were summarized with means and standard deviations. 

Categorical data were summarized with frequency counts and percentages. Differences in 

baseline features and the primary outcome (greatest increase in MAP from baseline) were 

evaluated with Fisher exact tests and analysis of variance by comparing each treatment arm 

with the control group (saline). Additionally, for each treatment arm, changes in 

hemodynamic measures over time were compared with the control (saline) with repeated-

measures analysis of variance. Statistical analyses were performed by using the SAS 

software package (v. 9.4; SAS Institute Inc) and Stata statistical software (StataCorp). All 

tests were 2-sided, and P values less than .05 were considered statistically significant.
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Study Power

Based on previously reported population data, we anticipated a mean (SD) MAP of 80 (10) 

mm Hg in our study sample (23). A difference of 8 mm Hg was believed to be clinically 

significant. With these specifications, we estimated that 25 participants per treatment arm 

would have 80% power to detect a difference of 8 mm Hg among the 4 groups by 1-way 

analysis of variance, with an α of 0.05.

Results

From November 2014 through July 2016, 68 patients were enrolled and randomized to a 

study arm. The trial was discontinued prematurely because of recruitment failure in the 

anticipated time frame. Five subjects withdrew from the study after randomization and drug 

allocation (lidocaine with epinephrine, n=4; saline, n=1) but before baseline measurements 

were obtained; subjects withdrew because of time constraints or unwillingness to wait. In 

total, data from 63 patients were analyzed; 15 patients were randomized to the 

oxymetazoline group, 20 to the phenylephrine group, 11 to the lidocaine with epinephrine 

group, and 17 to the saline group. No patients withdrew after baseline measurements were 

obtained. Subject allocation is summarized in Figure 1.

Median participant age was 33.5 years (interquartile range [IQR], 23.5-44.5 years), with the 

phenylephrine group having the highest median age (40 years; IQR, 23-51 years) and the 

saline group having the lowest median age (31.5 years; IQR, 23-40 years). The youngest 

participant was 18 years old and the oldest was 74. Twenty-nine women (46%) and 34 men 

(54%) were included in the analysis. Major comorbidities were rare, and chief complaints 

for the index ED visit were diverse. These features are summarized by treatment group in 

Table 1. Baseline hemodynamic measures did not vary significantly among treatment 

groups.

MAP did not significantly increase for any treatment group compared with saline. Mean 

(SD; 95% CI) increase in MAP from baseline after drug administration was: 4.6 (8.0; −0.8 

to 9.9) mm Hg for lidocaine with epinephrine, 5.1 (6.8; 1.3 to 8.8) mm Hg for 

oxymetazoline, 6.4 (5.8; 3.7 to 9.1) mm Hg for phenylephrine, and 6.5 (5.5; 3.7 to 9.3) mm 

Hg for saline. We observed no clinically or statistically significant differences in the mean 

increase in SBP, DBP, or HR from baseline across groups. These data are summarized in 

Table 2.

Hemodynamic measurements throughout the study protocol are summarized in Figure 2. 

One subject randomized to the saline group had HR measurements that consistently 

exceeded 120 beats/minute; HR data were analyzed with and without this subject’s data and 

results were similar. Plots of all hemodynamic measurements for each study participant are 

provided in Figure 3.

Adverse effects were reported by 9 patients (14.3%). In the oxymetazoline group, patients 

reported nasal pain (n=2) and eye watering (n=1). Both patients who reported nasal pain 

were unsure whether it was caused by the clip or by the medication. In the phenylephrine 
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group, patients reported nasal pain (n=2) and dizziness (n=1). Four patients reported an 

unpleasant aftertaste (oxymetazoline, n=1; phenylephrine, n=1; saline, n=2).

Discussion

We conducted a double-blind, placebo-controlled, randomized trial that examined the 

hemodynamic effects of intranasal vasoconstrictors commonly used to treat epistaxis. We 

observed no significant change in MAP, SBP, DBP, or HR. Although failure to achieve our 

target enrollment may have resulted in insufficient power to detect statistically significant 

differences, we did not observe any patterns of increasing blood pressure after administering 

intranasal vasoconstrictors. In fact, the highest mean increase in blood pressure was 

observed in the placebo group.

Intranasal epinephrine, oxymetazoline, and phenylephrine have each been associated with 

hypertensive crises, with some case reports describing severe consequences such as 

pulmonary edema, cardiovascular collapse, and even death (24-31). These events have been 

primarily reported in the operative setting and often involve children undergoing 

otolaryngologic procedures. Reports have further noted an association between β-blocker 

administration and intranasal vasoconstrictor—induced hypertension (24, 32, 33).

Beyond these case reports, few recent studies have specifically addressed hemodynamic 

changes associated with intranasal vasoconstrictor medication application. Past studies 

typically were performed in periprocedural settings, lacked a placebo group, and compared 

patient hemodynamics before and after administration as a secondary objective (15, 16, 18, 

19, 34, 35). These study designs may be confounded by concurrent medications and 

procedures, particularly in the case of nasal intubation, which independently can produce 

hypertension (16, 20). However, even considering these confounders, prior studies have not 

identified a clinically significant pressor response to intranasal vasoconstrictor medication. 

In a small, double-blind, placebo-controlled experiment, phenylephrine or saline was 

administered intranasally to 12 patients without hypertension and 14 patients with 

hypertension and long-term metoprolol treatment (36). No statistically or clinically 

significant increases in blood pressure were identified, despite doses that were 3 to 40 times 

higher than the manufacturer’s recommended dose. Thus, our findings are consistent with 

those of previous studies, which have shown that these agents do not increase blood pressure 

when administered intranasally.

Most published studies indicate that patients who present with epistaxis have higher blood 

pressure than controls without epistaxis (37), but it is unclear whether this difference 

represents actual underlying hypertension (38). Patients with higher blood pressure may also 

have more severe episodes and require more invasive interventions (39). Although the 

question of causality remains unresolved, many or most patients who present with epistaxis 

clearly are hypertensive. Topical vasoconstrictors are simultaneously the first-line treatment 

for epistaxis and contraindicated in patients with hypertension, even though this 

contraindication is frequently bypassed in standard practice. Our study suggests that the 

standard practice is reasonable. Although these agents may rarely precipitate a hypertensive 

crisis, they do not appear to result in increased blood pressure during routine use. However, 
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further study in patients with chronic hypertension, as well as those with epistaxis, is 

warranted.

Strengths of our study include the double-blind, randomized, placebo-controlled design, as 

well as the standardized method of administration that mimics the typical clinical approach 

to epistaxis control, ie, cotton pledgets soaked in medication and then applied in conjunction 

with a nasal clip. Pledget application has been posited to increase systemic absorption, 

which therefore makes this method of drug administration an important consideration (24).

Limitations

The primary limitation of this study is the small sample size that did not meet our target 

enrollment goal of 100 patients, based on the power calculation. Enrollment was markedly 

more difficult than we had anticipated. We aimed to increase study generalizability to the 

clinical scenario of the acute treatment of epistaxis by conducting the study in the ED and by 

enrolling patients being discharged from the ED, but this strategy proved difficult because 

patients were anxious to leave the department immediately after discharge. In addition, the 

research pharmacy hours coincided with low-volume periods of ED visits. Enrollment was 

further limited by the exclusion of patients with hypertension, which is estimated to affect 

about 30% of the general US population and undoubtedly was even more common among 

patients being seen in the ED.

Additionally, although we did not observe any trends of increasing blood pressure in our 

study, it is possible or perhaps probable that individual patients can have abnormal responses 

to these agents, with deleterious effects. However, these adverse events may have no 

relationship to preexisting hypertension, particularly given that they are most commonly 

reported in children (24, 26, 33). Importantly, the study excluded children and adults with 

hypertension, the 2 groups most in need of further study. Children were excluded because of 

concerns about obtaining consent, tolerance to completing the protocol while obtaining 

measurements that are sensitive to activity, and ethical concerns about potential harm in this 

population. Furthermore, dosing would be more variable relative to the size of the naris and 

body mass. Patients with a pre-existing diagnosis of hypertension were excluded because of 

ethical concerns about potential harm. Our study strengthens the argument that a study 

including these 2 groups would be ethically permissible. We also did not study patients who 

had epistaxis. Damage to the nasal mucosa might lead to increased systemic absorption and 

therefore increased hemodynamic effects. However, it might be difficult to justify use of 

placebo in these cases, given the efficacy of vasoconstrictors in stopping bleeding. One 

possible option would be to use a purely hemostatic agent, as opposed to a vasoconstrictor, 

in 1 comparison group.

Conclusions

Intranasal oxymetazoline, phenylephrine, and lidocaine with epinephrine do not appear to 

increase systemic blood pressure in adults without a history of hypertension who are being 

discharged from the ED. Further study is indicated in patients with a history of hypertension 

and antihypertensive medication use and in patients presenting with epistaxis. Our findings 

reinforce the current common practice of using these medications in patients who present to 
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the ED with epistaxis, regardless of blood pressure, because these medications do not appear 

to affect systemic hemodynamics.
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Article Summary

1) Why is this topic important?

Topical vasoconstrictors such as phenylephrine, oxymetazoline, and epinephrine are first-

line treatments for epistaxis, but all 3 agents have a precaution against use in hypertensive 

patients. Strict avoidance of these agents in hypertensive patients with epistaxis would 

severely limit their applicability, given that patients presenting with epistaxis often have 

elevated blood pressure or preexisting hypertension.

2) What does this study attempt to show?

We aimed to determine whether intranasal application of any of these 3 medications 

resulted in an increase in systemic blood pressure.

3) What are the key findings?

We observed no significant change in mean arterial, systolic, or diastolic pressure or heart 

rate after application of topical vasoconstrictors.

4) How is patient care impacted?

These findings reinforce the common practice of using these medications in patients who 

present to the emergency department with epistaxis, regardless of blood pressure. These 

medications do not appear to affect systemic hemodynamics.
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Figure 1. 
Subject Recruitment, Allocation, and Completion. ED indicates emergency department.
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Figure 2. 
Hemodynamic Measures After Administration of Topical Intranasal Vasoconstrictors. A, 

Systolic blood pressure (SBP). B, Mean arterial pressure (MAP). C, Diastolic blood pressure 

(DBP). D, Heart rate (HR).
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Figure 3. 
Individual Participants’ Hemodynamic Measurements After Administration of Topical 

Intranasal Vasoconstrictors. bpm indicates beats per minute.
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