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Abstract

Background: Given the importance of epistaxis in elder patients, this systematic review was
conducted to determine the best non-surgical treatment of epistaxis in elder patients.
Methods: A systematic search of references was performed to investigate non-surgical methods
in administering epistaxis in elder people in March 2022 for relevant articles.

Results: Among 1613 retrieved articles in the initial search, 28 studies were included, and the
mean re-bleeding in 18 studies was 18%. Regarding the treatment methods, 35.7%, 14.3%,
10.7%, and 10.7% used nasal packing, intranasal topical tranexamic acid, silver nitrate, and
Floseal® treatment, respectively. The highest success rate was related to topical tranexamic
acid compared to topical oxymetazoline spray (Odds ratio [OR]: 6.50, 95% confidence interval
[CI]: 1.54-27.49, P=0.011), followed by nasal compression with tranexamic acid compared
to the placebo.

Conclusion: It seems that tranexamic acid has a beneficial effect on controlling epistaxis in
the elderly. However, well-designed large randomized controlled trials are indicated for an
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accurate conclusion.
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Introduction

Despite the fact that 60% of people encounter epistaxis at
least once in their lives and epistaxis is one of the most
frequently occurring disorders, only 6% of people who
experience nosebleeds seek medical assistance.'” Epistaxis
occurs when the mucus is worn away, and the vessels are
damaged and ruptured subsequently. Although epistaxis
annoys most people in the community, most of these
bleedings are benign and self-limiting. However, this issue
can occasionally be fatal, especially for elderly people
and those who already have a serious illness. Based on
the location of the bleeding, epistaxis can be categorized
into anterior and posterior types.* The tiny area (where
the Kiesselbach’s plexus is formed on the septum) is
the source of more than 90% of the anterior bleedings.
Most commonly occurring in the posterior nasal
cavity, the posterior epistaxis frequently has an arterial
origin. Aspiration is more likely and its management is
typically severe and difficult. The causes of epistaxis can
be categorized into local, systemic, or idiopathic. Local
causes include trauma, mucosal irritation, abnormalities
of the nasal septum, inflammatory illnesses, and tumours.

Systemic causes are blood dyscrasias, arteriosclerosis, and
hereditary hemorrhagic telangiectasia. The most frequent
cause is local nasal trauma, which is followed by facial
trauma, foreign objects, sinus or nasal infections, and
prolonged dry air inhalation.?

The age distribution is more on both ends of the age
spectrum and more prevalent in young children (2-10
years) and elder people (50-80 years).® In addition, in
elder people, posterior epistaxis is more prevalent, occurs
more severely, and requires more measures to control
the bleeding.” The recommended measures to control
and treat epistaxis include surgical and non-surgical
approaches. Non-surgical measures are the use of local
decongestants (e.g., oxymetazoline), anesthetics (e.g., 4%
lidocaine), antibiotic ointments that prevent infection
at the injury site and moisturize the nasal environment
(including 2% mupirocin ointment), blood coagulants
(e.g., silver nitrate, which also has an antibacterial effect),
use of hot water, as well as anterior and posterior nasal
packing. Surgical measures include cauterization, arterial
embolization, vascular ligature, or other methods.*** Most
epistaxis can be cured with nasal tampons or cautery, but
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posterior epistaxis, which is frequently detected in elder
people, is associated with pathology. Further, it puts
the patient at risk and requires hospital admission and
treatment. Since elder patients have comorbidity and their
condition deteriorates due to epistaxis, they need fast
treatment and special attention.'” Given the importance of
epistaxis in elder patients, which can be life-threatening,
and the lack of a single treatment guideline for these
patients, a systematic study was conducted to review
previous studies in this area with the hope of determining
the best single approach in the non-surgical treatment of
epistaxis in the elder patients.

Methods
Search Strategy and Selection Criteria
A systematic search of references was performed to
investigate non-surgical methods in the control of
epistaxis in elder people. Medline, Science Direct, Scopus,
Ovid, ProQuest, Google Scholar, and Web of Science
databases were searched until March 2022 for relevant
articles. Relevant references in the selected studies were
searched manually. Unpublished studies (grey literature)
and studies presented at conferences were searched
as well. Correspondence was performed with authors
who were active in the area of the study topic to obtain
information about published and unpublished studies.
The following keywords were used to search for articles
(Supplementary File 1):

Keywords: Elder patients, Epistaxis, and Nonsurgical
management

Research definition of Population,
Comparison, and Outcome (PICO):
P: Elder Patients With Epistaxis
I: Nonsurgical Method
C: No Comparison Between the Methods
O: Re-bleeding

Intervention,

Inclusion Criteria
Studies that met the defined PICO.

Exclusion Criteria

Studies that were conducted on animal samples, reported
no sample size, were non-English, and had no required
quality. Two researchers independently reviewed the
extracted studies according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement. After duplicate identification and
elimination, the remaining studies’ titles and abstracts
were examined before examining the entire texts of the
remaining studies. Conflicts over the screening and
selection of research were settled by consensus or the
judgement of a third party. This process was managed by
utilizing Endnote 9 software.

Screening, Choosing, and Evaluating the Risk of Bias
One of the researchers assessed the papers’ quality, and a
second researcher conducted ad hoc reevaluations using

the JBI Critical Appraisal Checklist for Case Reports.

Data Extraction

Using the data extraction table created, based on the
objectives, by one of the researchers and random
evaluation by another researcher, data were extracted
from the entered studies. The year, author, nation, study
period, study kind, number of samples, mean age, male-
to-female ratio, result, medicine type, and side effects were
the collected data (Supplementary File 2).

Data Synthesis and Analysis

Cochran’s (Q) and I” statistics, which show the percentage
of changes between studies, were used to assess the
heterogeneity between studies. The Mantel-Haenszel
fixed effects model was employed if the I* statistic value
was less than 50%, and the random effects model was
applied if it was greater than 50% or had a P value of 0.05.
Comprehensive Meta-Analysis Software (version 2.0) was
utilized for the statistical analysis, and a P value of 0.05 or
less was regarded as significant.

Results

Descriptive of the Included Studies

A total of 1613 articles were found after a thorough scan
of the references. Due to duplication, a total of 560 papers
were eliminated from the study; additionally, 1008 articles
were deleted after screening their titles and abstracts.
Further, 17 publications were removed from the study after
reading the entire texts of the papers. Finally, this meta-
analysis study comprised 28 studies®>"'=* (Figure 1). The
mean age of the study population was 68.13 (6.52) years,
with a minimum age of 61 years and a maximum age of 84
years, according to the studies included in 24 of the papers.
Based on the 16 articles that entered the study, 56.6%
of the subjects were males and 43.4% were females. The
mean re-bleeding rate in 18 studies was 18%. With regard
to the risk factors, out of 28 studies, hypertension (HTN)
was reported in 21 studies, and HTN was accompanied
by diabetes mellitus (DM) in 7 of these cases (33%). In
terms of the treatment methods, based on the information
extracted from these studies, 35.7%, 14.3%, 10.7%, and
10.7% used nasal packing, intranasal topical tranexamic
acid, silver nitrate, and Floseal® treatment, respectively. In
11 of these studies, the mean rate of reported mortality
was 9.5%.

Among the 13 studies, the percentage of cases that
required hospitalization was 46%. In half of these studies,
the mean time to stop bleeding was reported at 19
minutes, and the median was reported at 15 minutes (The
minimum and maximum times were 5 minutes and one
hour, respectively).

Meta-analysis Results

Based on data analysis, it was found that the most used
treatment was related to the use of tranexamic acid, oral,
topical, or nasal compression. Other treatment methods
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Figure 1. Study Flow Diagram.

included rapid rhino nasal tampon and pneumatic
tamponade, which had similar effects compared to
placebo, rapid rocket nasal tampon, and nasal packing
with Vaseline gauze. The results of the study revealed
that the highest success rate was associated with topical
tranexamic acid compared to topical oxymetazoline spray
(odds ratio [OR]: 6.50, 95% confidence interval [CI]:
1.54-27.49, P=0.011), followed by nasal compression with
tranexamic acid compared to placebo (OR: 4.16, 95% CI:
1.24-13.99, P=0.021). On the other hand, in comparison
to nasal packing, the treatment with Floseal® homeostatic
agent and tranexamic acid nasal compression had the
lowest success rate. In addition, pneumatic tamponade
had a lower success rate than choanal balloon tamponade
(Figures 2-4 and Supplementary file 3).

Heterogeneity

After reviewing 10 studies, the heterogeneity value was
obtained, indicating the existence of serious heterogeneity
in the studies. Meta-regression represented that the
number of sample size in the studies and the ratio of
gender and re-bleeding had a P value greater than 0.05,
implying that these variables are not a significant source of
heterogeneity. Although the number of studies was small,

the drawn Begg’s test and Egger’s test, and sharp Funnel
graph indicated the absence of publication bias (Figure 5).

Discussion

Older patients are more likely to experience posterior
epistaxis. Epistaxis can cause mortality and morbidity
in individuals with additional systemic diseases and
susceptible populations, including children and the elderly.
Epistaxis is caused by the combination of numerous local
and systemic variables. These elements harm the nasal
mucosa, have an impact on the vascular system, and/or
hinder blood clotting. Systemic variables such as HTN,
aging, and bleeding disorders are the most frequent
causes of significant epistaxis in elderly people. Epistaxis
is a result of vascular wall alterations brought on by aging,
including arterial tunica media fibrosis. Therefore, older
patients are more likely to experience epistaxis.*

Patients with epistaxis had a 24-64% prevalence of HTN
according to reports.*** Controlled research has verified
the link between HTN and epistaxis.

However, there was no evidence of an independent
relationship between the severity of epistaxis and HTN in
a cross-sectional investigation of hypertensive patients.*
Epistaxis can occasionally be a life-threatening emergency,
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Treatment  Control RR Weight
Study Yes No Yes No with 95% CI (%)
A. WHITE 1987 24 21 19 25 1.2410.80, 1.91 9.16
sven eric stangeup 1999 35 21 42 24 0.98[0.75, 1.29] 10.77
Adam J. Singer 2005 18 2 18 2 1.00[0.81, 1.23] 11.32
V. GUDZIOL 2005 12 8 19 6 0.79[0.52, 1.20] 9.31
ZJ. Zhang 2008 24 1 24 1 1.00[0.89, 1.12] 11.89
MK KHAN 2015 5 31 60 5 —a— 0.15[0.07, 0.34] 5.65
Sedat Akkan1 2019 41 4 42 3 0.98[0.87, 1.10] 11.85
Sedat Akkan2 2019 41 4 32 13 il 1.28[1.04, 1.58] 11.31
Kristen Whitworth 2019 14 4 7 13 ——222[1.16, 4.24] 7.06
Adam Reuben 2020 143 111 142 100

Overall

Heterogeneity: 1° = 0.15, I* = 93.20%, H’ = 14.71
Test of 8 = 6 Q(9) = 34.59, p = 0.00

Testof 6 =0:z=-0.26, p = 0.80

Random-effects REML model

: 0.96[0.82, 1.12] 11.69
0.97 [0.74, 1.26]

18 14 12 1 2 4

Figure 2. Risk Ratio of the Effect of All Interventions in Comparison With Routine Management on Re-bleeding.

particularly in elderly people with HTN and heavy
bleeding.® The findings of the current study are consistent
with those of the previously cited studies on the risk
factors of epistaxis, which identified HTN with or without
DM as the primary risk factor.

In terms of the methods used in the treatment of
epistaxis, according to the information extracted from
these studies, 35.7%, 14.3%, 10.7%, and 10.7% utilized
nasal packing, intranasal topical tranexamic acid, silver
nitrate, and Floseal® treatment, respectively. Furthermore,
the results of this study showed that the mean mortality
was 9.5%, and 46% needed hospitalization.

Topical oxymetazoline spray may be beneficial in
addition to compression in the control of epistaxis.
This substance promotes vasoconstriction and alpha-
adrenergic receptor stimulation.** In one trial, 65% of
individuals with epistaxis who went to the emergency
room had their bleeding halted with oxymetazoline
spray.'

Finding the bleeding point is the first step in treating
acute epistaxis. Chemical or electrical cautery might
be employed after locating the bleeding area. For small
bleeding, especially, silver nitrate can be applied as a
chemical caustic agent with little discomfort. Electrical
cauterization should be utilized if there is significant
anterior septal hemorrhage. Cauterization should be
unilateral to avoid septum perforation.”® There is no
evidence of the superiority of electrocautery to silver
nitrate cautery.*

There are several different packing options, including
anterior and posterior packs, which are both absorbable
and non-absorbable. Oxidized cellulose such as Surgicel
and gelatin foams such as Gelfoam are two common
absorbable materials used for anterior packing. Floseal®,
for instance, is a product that contains both thrombin and
gelatin and is employed as a high-viscosity gel. Floseal®
is a biodegradable matrix hemostatic sealant with two
main components. Bovine-derived gelatin particles in

the first component swell to create a tamponade action
and a framework for platelet aggregation. Human-
derived thrombin, the second component, speeds up
clot formation. Because of its hemophilic characteristics,
Floseal® can adhere to both wet and uneven surfaces
effectively and quickly, halting bleeding on mucosal
surfaces.” These absorbable products are all simple to apply
and painless. Other non-absorbable packaging supplies
include air balloons, calcium alginate, polyvinyl alcohol
(e.g., Merocel), and gauze soaked with petrolatum.* The
need to remove the material and the discomfort it causes
during placement and removal are the main drawbacks of
anterior packing with these materials. The complications
brought on by anterior packing include sinusitis, syncytia,
hypoxemia, arrhythmia, and septum perforation.” In a
non-randomized, controlled trial, Floseal® was found to
be much more effective at stopping epistaxis than nasal
packing (using Merocel, petrolatum-impregnated gauze,
or Rapid Rhino) (the re-bleeding rate at 1 week was 14%
vs. 40% for other treatments generally). Floseal® costs are
typically high; however, they can be offset by the expense
of a subsequent visit for the removal of nasal packing.
The majority of doctors advise using a moisturizing
saline spray for 24-48 hours after the bleeding has ceased
regardless of the applied absorbable substance.”® Diseases
such as arterial deterioration and HTN may be connected
to this syndrome. However, posterior packing is linked
to a higher risk of morbidity and mortality. Significant
hypoxia may result from nasal packing, particularly in
people with long-term systemic illnesses.*

Irrigation with hot water is another treatment option for
epistaxis. The majority of posterior epistaxis patients are
elderly, and even a brief hospital stay can increase the risk
of complications and morbidity. The normal treatment for
tamponade also addresses respiratory problems, including
possible sleep apnea. Complications including crust
development and necrosis of some nasal mucosa and ala
after a few days with a firm nasal tamponade are not unusual.

4
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Treatment  Control RR Weight
Study Yes No Yes No with 95% ClI (%)
Floseal homeostatic agent
MK KHAN 2015 5 31 60 5—@— 0.15[0.07, 0.34] 565
Heterogeneity: 17° = 0.00, I = %, H = . e 0.15[0.07, 0.34]
Test of 6, = 8;: Q(0)=-0.00,p =.
Hot-water irrigation
sven eric stangeup 1999 35 21 42 24 E = 0.98[0.75, 1.29] 10.77
Heterogeneity: 1° = 0.00, I = .%, H* = . Q 0.98[0.75, 1.29]
Test of 6, = 6;: Q(0)=0.00,p =.
Nasal Compression With Tranexamic Acid
Sedat Akkan1 2019 41 4 42 3 | | 0.98[0.87, 1.10] 11.85
Sedat Akkan2 2019 41 4 32 13 f 1.28[1.04, 1.58] 11.31
Heterogeneity: 7° = 0.03, I = 79.78%, H’ = 4.95 ’ 1.10 [ 0.85, 1.44]
Test of 6, = 8;: Q(1) = 4.95, p = 0.03
Nasal packing with expansion sponge
ZJ. Zhang 2008 24 1 24 1 [ ] 1.00[0.89, 1.12] 11.89
Heterogeneity: 1° = 0.00, I = .%, H* = . [ 1.00[0.89, 1.12]
Test of 6, = 6;: Q(0)=0.00,p =.
Oral tranexamic acid
A. WHITE 1987 24 21 19 25 —— 1.24[0.80, 1.91] 9.16
Heterogeneity: 1° = 0.00, I° = %, H* = 4  124[080, 191]
Testof 6, =6;: Q(0)=-0.00,p =.
Pneumatic tamponade
V. GUDZIOL 2005 12 8 19 6 —— 0.79[052, 1.20] 9.31
Heterogeneity: 7° = 0.00, I* = %, H = . < 0.79[0.52, 1.20]
Test of 6, = 6;: Q(0)=-0.00,p =.
Rapid rhino nasal tampen
Adam J. Singer 2005 18 2 18 2 E 3 1.00[0.81, 1.23] 11.32
Heterogeneity: 1 = 0.00, I° = %, H* = ’ 1.00[0.81, 1.23]
Testof 6, =6;:Q(0)=0.00,p=.
Topical tranexamic acid
Kristen Whitworth 2019 14 4 7 13 —W—222[1.16, 424] T7.06
Heterogeneity: 7° = 0.00, I = %, H* = ’ 2.22[1.16, 4.24]
Testof 6, =9;: Q(0)=0.00,p=.
topical tranxeamic acid
Adam Reuben 2020 143 111 142 100 [ | 0.96[0.82, 1.12] 1169
Heterogeneity: 1 = 0.00, I = .%, H* = 0 0.96[0.82, 1.12]
Test of 6, = 6;: Q(0)=0.00,p =,
Overall < 0.97 [ 0.74, 1.26]

Heterogeneity: 1° = 0.15, I’ = 93.20%, H* = 14.71
Test of B, = 6;: Q(9) = 34.59, p = 0.00

Test of group differences: Q,(8) = 29.42, p = 0.00

Random-effects REML model

e 14 12 1 2 4

Figure 3. The Risk Ratio of Different Therapeutic Approch in the Control of Re-bleeding.

The removal of blood clots from the nose, edema
and narrowing of the intranasal lumen with internal
and external compression of the leaking vessel, and
vasodilatation of the mucosal vessels that result in
a decrease in flow and intraluminal blood pressure
are among the likely hemostatic effects of hot water
irrigation. The clotting process could be accelerated by a
rise in temperature, which is another explanation for the
hemostatic effect.”

The visual analogue scale scores provided by patients
who had both treatments demonstrated that hot water
irrigation treatment is less painful than tamponade
treatment. Throughout hot water irrigation, all these
patients reported feeling less discomfort than they did

during the tamponade treatment. The nasal mucosa is
also extremely less traumatized by hot water irrigation
treatment than by tamponade treatment.”

The success percentage of angiographic embolization for
posterior epistaxis ranged from 79% to 96% when it was
first published in 1974.3*% With contrast injection comes a
4% chance of serious consequences such as a stroke, facial
palsy, blindness, or nephritis. A hematoma is one of a few
minor problems that happens in 10% of instances. In most
circumstances, there is an 80%-90% success rate. The
ligation procedure can be completed in 30-60 minutes with
the use of contemporary endoscopic procedures. Despite
requiring general anesthesia, endoscopic sphenopalatine
artery ligation reduces the hazards of angiography. When

International Journal of Drug Research in Clinics, 2023, Volume 1
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Model Group by Study name Subgroup within study

Floseal homeostaic agent vs. nasal packing MK KHAN (2015) Floseal homeostatic agent vs. nasal packing
Random Floseal homeostatic agent vs. nasal packing

Hot-water irigation vs. Tamponade Sven eric stangeup (1999)Hot-water irrigation vs. Tamponade
Random Hot-water irigation vs. Tamponade

Nasal Compression with Tranexamic Acid vs. nasal packing Sedat Akkan-1 (2019)  Nasal Compression with Tranexamic Acid vs. nasal packing
Random Nasal Compression with Tranexamic Acid vs. nasal packing

Nasal Gompression with Tranexamic Acid vs. placebo Sedat Akkan-2 (2019)  Nasal Gompression with Tranexarmic Acid vs. placebo
Random Nasal Compression with Tranexamic Acid vs. placebo

Nasal packing with expansion sponge Nasal packing with Vaseline gau2e, Zhang (2008)
Random Nasal packing with expansion sponge Nasal packing with Vaseline gauze

Oral tranexamic acid vs. placebo A WHITE (1987) Oral tranexamic acid vs. placebo
Random Oral tranexamic acid vs. placebo

Pneumatic tamponade vs. choanal balloon tamponade V.GUDZIOL (2005)  Peumatic tamponade vs. choanal balloon tamponade
Random Preumatic tamponade vs. choanal balloon tamponade

Rapid thino nasal tampon vs. Rapid rocket nasal tampon Adam J. Singer (2005) Rapid rhino nasal tampon vs. Rapid rocket nasal tampon
Random Rapid thino nasal tampon v, Rapid rocket nasal tampon

Topical tranexamic acid vs. placebo Adam Reuben (2020)  Topical tranexamic acid vs. placebo
Random Topical tranexamic acid vs. placebo

Topical tranexamic acid vs. Topical oxymetazoline spray Kiisten Whitworth (2019) Topical tranexamic acid vs. Topical oxymetazoline spray
Random Topical tranexamic acid vs. Topical oxymetazoline spray

Random Overall

Nasal packing with expansion sponge Nasal packing with Vaseline gaut®00 0.059 16.928 0.000 1.000

Statistics for each study Odds ratio and 95% CI
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posterior epistaxis is treated with posterior packing for
immediate control and endoscopic sphenopalatine artery
closure, overall healthcare costs are lowered by more than
50%.%* Sphenopalatine artery intranasal packing to stop
bleeding was found to be 98% successful in 127 patients.
In the aforementioned trial, no notable side effects were
noted with regard to the medication.”

The application of endoscopic packing, compared to
the employment of conventional posterior nasal packing,
led to the lesser hospital stay. Regarding the increased
risk of the internal carotid artery, or ophthalmic artery
cannulation, and consequently increment the risk of stroke
or blindness, the embolization of anterior and posterior
ethmoid arteries is rarely performed.”® However, the risk
of stroke and blindness is greatly reduced by utilizing
bipolar cautery or intra-orbital vein clipping before
exiting the anterior and posterior ethmoid foramen, and
the external ligation of the anterior and posterior ethmoid

arteries through a small incision near the middle eyebrow.
Routine care of the nasal mucosa such as moisturizing the
mucosa is recommended after controlling the epistaxis to
prevent recurrence. Furthermore, antiseptic cream was
accompanied by a reduced recurrence rate of epistaxis
compared to no treatment in a randomized controlled
trial. However, in terms of three different strategies (i.e.,
topical antiseptic cream, silver nitrate cautery, and no
treatment) no difference was observed in the outcomes.
Another used agent in controlling epistaxis in different
included studies in the current systematic review and
meta-analysis was tranexamic acid as an anti-fibrinolytic
agent, with a competitive inhibitor of plasminogen
activation and a non-competitive inhibitor of plasmin at
low and high concentrations. Tranexamic acid inhibits the
binding of plasminogen to fibrin, thereby preventing clot
breakdown.!>!*2

There is no standard classification for the severity
of bleeding, and it may vary from patient to patient.
Specific treatment depends on the involved artery, and
the correct identification of the bleeding artery is the
most basic measure for an effective treatment. Differences
in recurrence rates observed among different treatment
methods may be due to actual differences in efficacy
or differences in treatment selection by emergency
department physicians based on epistaxis severity.
However, cauterization with silver nitrate offers another
advantage that does not need to be pursued.

Study Limitations

After reviewing studies, the heterogeneity value was
obtained, indicating the existence of serious heterogeneity
in the studies. Further studies are needed to clarify the
most effective treatment method based on epistaxis

6 |
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severity.

Conclusion

The most used approach to control epistaxis was
tranexamic acid, whether oral, topical, or nasal
compression. Among other treatment methods, rapid
rocket nasal tampon and nasal packing with Vaseline
gauze had similar effects compared to placebo. The highest
rate of success was related to topical tranexamic acid
compared to topical oxymetazoline spray and then nasal
compression with tranexamic acid compared to placebo.
On the contrary, the lowest success rate was observed
in the treatment with the Floseal® homeostatic agent in
comparison to nasal packing, as well as in the treatment
with nasal compression with tranexamic acid compared
to nasal packing. Moreover, the success rate of treatment
with pneumatic tamponade was low compared to choanal
balloon tamponade. It seems that tranexamic acid has
beneficial effects on controlling epistaxis in the elderly.
However, well-designed large randomized controlled
trials are necessary for accurate conclusions.
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