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Recurrent epistaxis: predicting risk of 30-day readmission, 
derivation and validation of RHINO-ooze score*

Abstract 
Background:  To derive and validate a predictive scoring tool (RHINO-ooze score) with good sensitivity and specificity in identi-
fying patients with epistaxis at high risk of 30 day readmission and to enable risk stratification for possible definitive intervention. 

Methods: Using medical databases, we searched for “factors influencing recurrent epistaxis”. The information ascertained toge-
ther with our analysis of retrospective data on patients admitted with epistaxis between October 2013 and September 2014, was 
used as the derivation cohort to develop the predictive scoring model (RHINO-ooze score). The tool was validated by performing 
statistical analysis on the validation cohort of patients admitted with epistaxis between October 2014 and October 2015. Multiple 
linear regressions with backwards elimination was used to derive the predictive model. The area under the curve (AUC), sensitivity 
and specificity were calculated.

Results: 834 admissions were encountered within the study period. Using the derivative cohort (n= 302) the RHINO-ooze score 
with a maximum score of 8 from five variables (Recent admission, Haemorrhage point unidentified, Increasing age >70, posterior 
Nasal packing, Oral anticoagulant) was developed. The RHINO-ooze score had a chi-square value of 99.72 with a significance level 
of < 0.0001 and hence an overall good model fit. Comparison between the derivative and validation groups revealed similar rates 
of 30-day readmission between the cohorts. The sensitivity and specificity of predicting 30-day readmission in high risk patients 
with recurrent epistaxis (RHINO-ooze score ≥6) was 81% and 84%, respectively.

Conclusions: The RHINO-ooze scoring tool demonstrates good specificity and sensitivity in predicting the risk of 30 day read-
mission in patients with epistaxis and can be used as an adjunct to clinical decision making with regards to timing of operative 
intervention in order to reduce readmission rates.
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Introduction
It is estimated that 1 in 2 of the general population will expe-
rience epistaxis at least once in their life time. 6% will present 
to an emergency department requiring some form of medical 
intervention (1). Epistaxis contributes to a significant workload 
for otolaryngologists and can lead to significant morbidity and 
rarely mortality. The majority of patients with epistaxis are ma-

naged conservatively with either silver nitrate cautery or intra-
nasal pack insertion with a few requiring operative intervention 
or embolization (2). 
Over 20% of patients admitted under otolaryngologists with 
epistaxis will have recurrent episodes of bleeding requiring 
readmission and hospital management (3). This can significantly 
impact on morbidity, mortality, cost and length of hospital stay. 
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Data collection – validation cohorts
Retrospective data was collected on all patients admitted under 
the otolaryngology team at tertiary centre over a one year 
period (October 2014 to October 2015). We validated the 30-day 
readmission rate by using the RHINO-OOZE score generated 
from the derivation cohort. Data analysis was performed using 
STATA statistical software (Version 7.0; STATA Corp, College 
Station, TX, USA).

Results 
Literature review
The readmission rate of patients who present with epistaxis has 
been quoted as being over 20% (10). Although there are no ran-
domised control trials investigating the various patient groups 
and their risks of recurrence, coagulopathic patients (hereditary 
haemorrhagic telangiectasia, leukaemia, etc.) have been shown 
to have an increased risk of recurrence irrespective of the initial 
treatment offered (11). Most readmissions occur either immedia-
tely after initial treatment or within the first few weeks, although 
recurrence of epistaxis can occur many years after initial episode 
(12).
Identification of the bleeding point is key to the management 
of epistaxis. Approximately 80-90% of epistaxis occurs along the 
anterior nasal septum at Kiesselbach’s (Little’s) area and 10 % 
are said to be posterior epistaxis occurring via branches of the 
sphenopalatine artery (13). 
Although there is little level 1 evidence supporting the risk of an 
unidentified bleeding point on recurrence rate of epistaxis and 
re-admission, there is level 2b (retrospective studies) evidence to 
support the notion that an unidentified bleeding point at initial 
presentation leads to increased recurrence and readmission 
rates (14,15). Patients in whom a bleeding point is not immediately 
identifiable are usually managed by nasal packing and further 
management is provided after removal of the nasal packing. 
Some authors advocate the use of rigid endoscopes to identify 
bleeding point and provide chemical or electro-cautery in these 
patients (16,17). This presents its own challenges, not least the dif-
ficulty to perform such procedures under local anaesthesia wit-
hout appropriate training, in the presence of significant epistaxis 
and an anxious patient. 
Epistaxis appears to have a bimodal age distribution, with most 
cases occurring before age 10 or between 45 and 65. Hospital 
admission for epistaxis increases progressively with age, but the 
available data often do not control for aspirin or anticoagulant 
use. Ageing is associated with anatomical and physiological 
changes in the nasal tissue which leads to degeneration of the 
mucociliary apparatus, fragmentation and weakness of the 
septal cartilage leading to airflow turbulence. These factors 
together with atherosclerotic changes to the vascular system of 
the nasal cavity contribute to the increase incidence of epistaxis 
among the elderly population (18). 

Various factors have been alluded to as potential reasons for this 
high rate of readmission, it has been suggested that patient fac-
tors such as age, co-morbidities, use of oral anticoagulants, and 
presence of systemic diseases such as hypertension contribute 
significantly to recurrent admissions (4-6). The impact of initial 
treatment modality, grade of doctor administering treatment 
and identification of bleeding point on admission has not been 
adequately studied; A few retrospective studies address this 
important issue. There is some level III evidence to suggest that 
these factors influence recurrence of epistaxis (7-9). 
A fifth of patients continue to have recurrent episodes, and a 
percentage of these patients will require further intervention 
before subsequent resolution is achieved (10,11). The morbidity 
inflicted on these patients by the interventions used can be 
significant both in the acute treatment phase (airway obstruc-
tion and cardiac events) or may lead to sequelae such as septal 
perforation. Early recognition of patients, who are likely to 
require readmissions, will enable risk stratification for targeted 
definitive management.

Materials and methods
Literature review
In February 2016, we searched the Cochrane library (23 hits), 
EMBASE (34 hits), PubMed (231 hits) and CINAHL (2 hits) using 
“factors influencing recurrent epistaxis” as keywords. The “rela-
ted article” aid was used to search for other articles. Finally the 
references of selected articles were cross referenced. 

Data collection – derivation cohorts
We collated retrospective data on all patients admitted under 
the otolaryngology team at a tertiary centre over a one year 
period (October 2013 to September 2014). We collected data 
under the following headings: age, sex, co-morbidities, antico-
agulant use, length of stay, aetiology, site of bleeding, haemo-
globin level, international normalisation ratio (INR), platelet 
levels, transfusion requirement, number of readmissions, period 
between readmissions and type of treatment administered. 
We excluded patients below the age of 18, those with coagul-
opathies and traumatic epistaxis. Primary model outcome of 
30 day readmission rate was used, and variables which showed 
an association with this outcome on univariate analysis were 
included as potential covariates in a multiple logistic regression 
model with backwards elimination. Variable selection was based 
on statistical significance and variables with P value >0.1 were 
eliminated. Discrimination of the model was assessed by the 
receiver operation characteristic curve. The overall risk predic-
tive score was calculated by dividing the lowest beta-coefficient 
value of the multiple logistic regressions with the beta coef-
ficient values of the other variables resulting in a predictive 
model with a minimum and a maximum score of zero and eight, 
respectively. 
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Table 1. Univariate logistic analysis of the variables of the derivative cohort.

Posterior epistaxis account for about 10% of patients with 
epistaxis, these category of patients are more likely to require 
surgical intervention either on initial or subsequent readmissi-
ons. Many patients with posterior epistaxis experience clinically 
significant complications; recurrent re-admission is said to be 
higher in this patient group and more so in patients managed 
by conservative means (nasal packing and attempted cautery) 
(19). Various retrospective and prospective comparative studies 
have investigated the use of techniques in the management 
of posterior epistaxis and have found reduced readmission 
rates and morbidity in cohorts with early interventions (artery 
ligation, cautery or embolization) compared with cohorts who 
had nasal packing (20-23). The Wexham criterion was proposed by 
Lakhani et al. (24) to help identify patients who may require SPA 
ligation for intractable posterior epistaxis. The criteria included: 
1) Persistent posterior epistaxis uncontrolled by packing; 2) 
Haemoglobin drop > 4g/dL and/or blood transfusion required; 
3) Three episodes of recurrent epistaxis requiring re-packing 
during a single admission; 4) Repeated hospital admission for 
recurrent ipsilateral epistaxis (>3 occasions in the last three 
months) (24). Although controversial, it has also been, suggested 
that sphenopalatine artery ligation with concomitant anterior 
ethmoidal artery ligation may be more effective in managing 
posterior epistaxis than sphenopalatine artery ligation alone (25). 

Patients taking anticoagulants tend to have a higher tendency 
of epistaxis compared to the general population. There is level 
2b evidence supporting increasing prevalence, recurrence and 
complication amongst this patient cohort. Newer anticoagu-
lants such as factor Xa inhibitors (eg. rivaroxaban) presents 
a challenge not only with reversibility but also with lack of 
evidence in the management of patients on these newer drugs 

Derivation  Cohort

Variables No (%) with 
Variable  

No (%) with 
Variable who were 

readmitted  
Odds ratio (95%CI) p Value

Age (≥70 years) 133 (44.04) 44 (55.00) 1.71 (1.02-2.85) 0.042

Gender (Male) 172 (56.95) 43 (53.75) 0.84 (0.50-1.400 0.501

Length of stay during admission 188 (62.25) 43 (53.75) 0.62 (0.37-1.04) 0.07

Oral anticoagulation 104 (34.37) 53 (66.25) 4.94 (3.06-9.16) <0.0001

Nasal packing (posterior pack inserted during admission) 78 (25.83) 43 (53.75) 5.23 (3.52- 10.97) <0.0001

Haemorrhage point unidentified 79 (26.16) 41 (51.25) 4.84 (2.91-8.92) 0.008

Drop in Haemoglobin on admission 161 (53.31) 37 (46.25) 1.045 (0.84-1.29) 0.689

Time elapsed before pack removed 250 (82.78) 69 (82.14) 0.958 (0.729-1.259 0.759

Recent admission (within the last 30 days) 49 (61.25) 27 (51.02) 3.045 (1.18-7.83) 0.018

who presents with epistaxis. Current research suggests that anti-
coagulants such as vitamin K antagonist (warfarin), acetylsalicy-
lic acid (aspirin) and thienopyridine antiplatelet agent (clopi-
dogrel) to be the main culprits in recurrent epistaxis. Stopping 
or reversing these anticoagulants during acute bleeds remain 
controversial and may require specialist input (26,27).

Other factors
Male preponderance: among hospitalized patients, there is male 
predominance up to 50 years, after which the sex distribution 
equalizes. There are no reports of increase rates of recurrent 
epistaxis in either sex. 
Hypertension: The association between hypertension and 
epistaxis is uncertain. Multiple studies have linked hypertension 
to nosebleeds, although studies specifically exploring this relati-
onship have been unable to confirm the association (27,28). Some 
data suggest that long-standing hypertension may contribute 
to an elevated risk of epistaxis, most likely due to its vasculopa-
thic effects. Some specialists suggest that hypertension does 
not cause epistaxis but does prolong episodes and can lead to 
readmissions (29). The authors practice is to treat hypertensive 
patients with pharmacotherapy prior to embarking on definitive 
interventions.
Initial management: There is little research comparing the com-
monly used techniques in managing epistaxis and the rate of 
recurrence/readmission following such interventions. One study 
from China compared the use of an endoscopic microwave 
technique, anterior packing of nasal cavity and trichloroacetic 
acid cautery in the management of anterior epistaxis and found 
the microwave technique superior in terms of reducing recur-
rence (30). Two small randomized trials and observational data 
suggest; there is no difference between a nasal tampon and the 
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Validation cohort
Using the RHINO-ooze score, the prevalence of 30-day readmis-
sion risk categories in derivation and validation data sets were 
as follows; 16.2% and 17.5% were in the low risk category in the 
derivation and validation groups respectively, 34.7% and 29.9% 
as moderate risk and 73,1% and 68.5% as high risk patients 
(Figure 1). Overall the area under curve analysis of the validation 
group showed good concordance in terms of predictability and 
a RHINO-ooze score with AUC of 0.816. 
Analysis of the high risk group (RHINO-ooze score ≥6) showed-
sensitivity and specificity of 81% and 84%, respectively.

Discussion
Epistaxis can have significant impact on patients with high 
morbidity and very rarely mortality. Patients with epistaxis are 
often elderly frail and usually suffer with other co-morbidities. 
Various conservative treatment modalities which can have sig-
nificant discomfort are usually employed in managing patients, 
although these treatment modalities are safe generally, the 
sequelae can rarely result in mortality. Most patients often want 
to avoid these management options hence the opportunity 
to risk stratify those at high risk of readmission and offer other 
definitive management options. A decrease in readmission rates 
is highly beneficial for certain patient groups (high RHINO-ooze 
score).
It is clear that the rate of readmission/recurrence of epistaxis 
is unacceptable in most hospitals, there are high penalties as-
sociated with early readmission within the national healthcare 
service and it is estimated that the total penalties associated 
with readmissions would potentially cost NHS trusts £584 mil-
lion in lost income yearly (average of £4million per trust) (32). It is 
important to acknowledge that reducing our epistaxis readmis-
sion rate will not only decrease patient’s morbidity but also 

Rapid Rhino balloon catheter in controlling epistaxis (31).

Analysis – RHINO-ooze score derivation cohort
397 patients were admitted between October 2013 and Sep-
tember 2014 with epistaxis under the otolaryngology team, 302 
fulfilled the inclusion criteria and data collected from this group 
was used to derive a predictive model. All variables included 
were considered through univariate logistic regression analysis 
to ascertain statistically significant variables, with estimation of 
prevalence and odds ratios with corresponding 95% confidence 
intervals (Table1 shows the regression analysis). 

RHINO-ooze score
In order to elicit the co-variables which were statically significant 
in yielding our outcome (30-day re-admission), multivariate ana-
lysis with backwards elimination was employed. This yielded five 
factors that were most significantly associated with recurrent 
epistaxis requiring readmission: recent admission with epis-
taxis within the last 30 days, haemorrhage point unidentified, 
increasing age (age 70 years and above), posterior nasal packing 
at initial admission and oral anticoagulation usage (see literature 
review). The lowest beta-coefficient (obtained from the logistic 
regression study) value of the cofactors was then used to divide 
the other coefficient in order to attain the predictive scoring 
tool (Tables 2 and 3). The minimum and maximum scores were 0 
and 8 respectively. The scores were stratified into low risk (0-3), 
medium risk (4-5) and high risk (≥6) with good predictability 
(Table 3).
The predictive model was an overall a good fit as indicated in 
Table 4a, 4b and 4c below and the multivariate logistic model 
had an ROC of 0.847 (95% confidence interval 0.801 to 0.885). 
Sample size for the logistic regression analysis suggested mini-
mum sample size of 192 for the number of variables considered. 
In addition to estimating AUC for summarizing the model’s 
discrimination, we used the Hosmer and Lemeshow test to test 
for goodness of fit and calibration.

Table 2. The 5 significant variables in a multivariate logistic regression 

analysis with associated β coefficients.

Variable  β Coef-
ficient

Std. 
Error

Wald P

Recent admission with 
epistaxis ≤30 days

0.98750 0.34502 8.1918 0.0042

Haemorrhage point 
unidentified

1.35911 0.34026 15.9541 0.0001

Age ≥ 70years 0.87157 0.33704 6.6872 0.0097

Nasal posterior pack 
required

1.77838 0.34507 26.5598 <0.0001

Oral anticoagulant 1.36230 0.32332 17.7537 <0.0001

Constant -3.32889 0.37643 78.2030 <0.0001

Figure 1. Bar chart showingthe relative percentage risk of 30-day read-

mission by risk category in the derivation and validation cohorts.
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endoscopes can also be used but these are usually more difficult 
to manipulate and perform cautery at the same time.
The use of posterior packs was found to be an independent vari-
able in determining the risk of 30-day readmission. We control-
led for confounders by including as many independent covari-
ates in our regression analysis. In order to ensure that there was 
a distinction between patients with posterior packs and those 
that the bleeding point was unidentified, only patients in whom 
the bleeding point was identified as posterior before nasal pac-
king was inserted where grouped into the posterior pack group. 
In this group of patients, bleeding was found to be too brisk for 
cauterisation hence posterior packing was then used. Majority 
of these patients went on to have nasal cautery upon removal 
of nasal pack with chemical cautery. It is not entirely clear why 
this particular group of patients treated in this way continue to 
have increased risk of readmission; this could be due to poor or 
inadequate cautery of the bleeding point. 
Patients in whom the bleeding point was unidentified had 
significantly higher re-bleed rate and 30 day readmission rates. 
These patients were generally managed with nasal packing and 
received no further treatment upon removal of nasal pack as no 
bleeding point was identified. It is very likely that these patients 
re-bleed from the initial bleeding point and not due to trauma 
from the nasal pack as this will be evident after removal of pack. 
The vastly increased risk of re-admission in these patients sug-

avoid financial penalties.
Recent admission with epistaxis was found to be an inde-
pendent factor in determining the risk of readmission. This is 
perhaps not surprising when we consider the rate of readmis-
sion following initial presentation. It should however be noted 
that in considering this factor, patients were not stratified into 
various groups (for example anterior versus posterior epistaxis 
or anticoagulant use). It was however clear from our study that 
admission with epistaxis increases the risk of further episodes 
of epistaxis by three to fourfold. There is increasing focus on the 
management of epistaxis to ensure better outcomes for patients 
and readmission reduction, this being the focus of the ongoing 
national epistaxis audit. 
There is level 2b evidence implicating unidentified bleeding 
point as one of the major reasons for readmission. There is 
evidence supporting the use on nasoendoscope in identifying 
the bleeding point (16,17). This is, however, not routine in most 
National Health Service(NHS) hospitals; this may be due to lack 
of training for junior front-line staff involved in initial manage-
ment of these patients. Most patients with epistaxis are initally 
managed by senior house officers who have little otorhinolaryn-
gology experience in using rigid nasoendoscopes in assessing 
the nose. This reason combined with the lack of immediate 
availability of these endoscopes often implies that patients are 
not managed in this manner. Some authors have also reported 
high failure rates in patients with active bleeding at the time of 
endoscopic management (33). In appropriately trained hands, 
most patients with epistaxis can be effectively and adequately 
managed using a rigid nasoendoscope to assess bleeding point 
and appropriately treat epistaxis at initial presentation with little 
complication. We accept that more research may be required 
to ascertain if this leads to better outcome for patients. Flexible 

Table 4. A: Cox & Snell analysis of the overall model fit; B: Hosmer & 

Lemeshow test; C: the area under the curve analysis.

Table 3. RHINO-ooze scoring tool; variables and scores.

Criterion Coefficients Points

Recent admission < 30days 0.988 1

Haemorrhage point unidenti-
fied 1.359 2

Increasing age >70 0.872 1

Nasal posterior pack required 1.778 2

Oral anticoagulation 1.362 2

Total 8

Score range Probability of 
readmission

Risk 
interpretation

0-3 16.2% Low

4-5 34.7% Moderate

≥ 6 73.1% High

Analysis value

A

Null model -2 Log Likelihood 349.185

Full model -2 Log Likelihood 249.393

Chi-squared 99.792

DF 5

Significance level P < 0.0001

Cox & Snell R2 0.2814

Nagelkerke R2 0.4106

B

Chi-squared 14.6382

 DF 7

Significance level P = 0.0409

C

Area under the ROC curve (AUC) 0.847

Standard error 0.0250

95% Confidence interval 0.801 to 0.885
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gests that further assessment with nasoendoscope and cautery 
may be appropriate. It also adds weight to our conclusion that 
patients who are high risk on the RHINO-ooze score should 
receive some form of definitive treatment to improve outcomes.
The management of anticoagulated patients can be challen-
ging, it is widely accepted that, in patients who are over anticoa-
gulated reversal of coagulation usually resolves the epistaxis. In 
those who are within their range of international normalisation 
ratio, a period without coagulation may be of benefit. Patients 
on other forms of anticoagulants (aspirin, rivaroxaban) can also 
be managed with a period of nasal packing and cautery. It is 
however important to recognise the subset of patients who 
continue to have recurrent episodes of epistaxis and a discus-
sion with haematologist/ general practitioners/cardiologist can 
sometimes lead to a multidisciplinary approach which can help 
prevent readmissions. Some patients on anticoagulants with 
recurrent epistaxis can rarely be managed with surgical inter-
vention especially where a period of reversal of anticoagulation 
does not resolve the problem. 
The RHINO-ooze score with its good sensitivity and specificity 
in predicting 30 day readmission can be used as an adjunct to 
clinical decision making and can help in risk stratifying patients 
who are likely to benefit from intervention. We believe that in 
patients who have had more than one admission the use of the 
RHINO-ooze score to predict further admission can provide a 
significant basis for definitive surgical management/interven-
tion, especially in those patients who have not been success-
fully managed with immediate conservative management and 

continue to have recurrent episodes of epistaxis. Although 
Surgical management does not provide an absolute guarantee 
of recurrence, the rates of re-admission in patients groups fol-
lowing surgical intervention are significantly lower than those 
treated with conservative management. 
It is however important to note that although our power calcula-
tions showed our sample size to be adequately powered for the 
study, we understand that a larger study may be beneficial in 
the future. With the advent of the national collaboration on out-
comes for epistaxis undertaken by the British Rhinology Society 
(BRS), this may be the opportunity to ascertain the efficacy of 
this model on a national level. 

Conclusion
We believe the RHINO-ooze score is an important tool and can 
be used to aide clinical decision making, it has the potential of 
not only reducing epistaxis readmission and morbidity but also 
avoiding the financial penalties accumulated by NHS trusts from 
excessive readmission of patients with epistaxis.
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