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The relationship between serum urea levels and outcome in acute epistaxis
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Abstract. The relationship between serum urea levels and outcome in acute epistaxis. Objectives: To establish whether,
for the patient presenting with epistaxis, there is a relationship between clinical outcome and serum urea levels measured
on initial attendance at the accident and emergency (A&E) department.

Methodology: Records were reviewed from all patients attending a single teaching hospital A&E department between
I** January 2010 and 1* February 2011 with a diagnosis of epistaxis. Patients were analysed according to their admission
serum urea and creatinine levels and then grouped according to clinical outcome.

Results: We identified 278 patients (145 males, 133 females), 82 of which required hospital admission. Eleven required
blood transfusion, and five required surgical arrest of the haemorrhage. No patients died. Serum urea and creatinine
levels were measured in 119/278 patients. The mean serum urea level was significantly higher in patients admitted for
further management of epistaxis than in patients who were discharged from the A&E department (9.35 mmol/l vs. 6.74
mmol/l, respectively; p=0.003). There was no significant difference in mean serum urea levels between patients who
were transfused and patients who were not, or between patients who went to the operating theatre and patients who did
not.

Conclusions: Elevated serum urea levels on hospital admission are related to more severe clinical outcome in epistaxis.

Introduction

Epistaxis is the most common ear, nose, and throat
emergency worldwide.' The emergency presentation
of epistaxis can vary from simple spotting of blood
on a tissue to an obviously life-threatening haemor-
rhage. Whilst the latter is easy to recognise, pre-
dicting the progression of the other less-dramatic
presentations of epistaxis attending the accident
and emergency (A&E) department can be less
obvious. Although severity-scoring systems for
epistaxis have been recently published, one of these
is specific for patients suffering from hereditary
haemorrhagic teleangectasia’ and the other is a
retrospective tool that requires an overview of clini-
cal events throughout admission to define severity.?

This study examines the relationship between
serum urea levels measured on admission and clini-
cal outcome in epistaxis. Serum urea levels are
widely used in other clinical conditions (either
on their own or as part of a scoring system) to
provide prognostic information, for example in a
variety of surgical emergencies including nonva-
riceal upper gastrointestinal bleeding,* acute mesen-
teric ischaemia,’ and hip fractures.® Elevated serum
urea levels are also a marker of adverse outcome in

anumber of medical conditions such as pneumonia,’
lung cancer, heart failure,’” and, unsurprisingly,
renal failure.” Elevated urea levels are also pre-
dictive of poor outcome on the intensive care unit,
regardless of underlying pathology."

Here, we aimed to assess whether, for a patient
presenting with epistaxis, serum urea measurements
on arrival at the A&E department are associated
with any of the following clinical outcomes: hos-
pital admission, blood transfusion, the need for sur-
gery to arrest the haemorrhage, and death. Further-
more, we assessed whether the relationship altered
when patients with elevated creatinine levels (sug-
gesting pre-existing renal impairment) were ex-
cluded from the analysis. Overall, we wished to
establish whether serum urea levels can be used as
an additional marker of blood loss or ingestion in
the diagnosis and management of severe epistaxis.

Materials and methods

We identified all patients attending the A&E depart-
ment at Morriston Hospital, Swansea, the United
Kingdom, with a primary diagnosis of epistaxis
between 1* January 2010 and 1* February 2011.
Based on hospital records, we identified patients
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who were admitted, who received a blood trans-
fusion, who had to go to the operating theatre during
their admission to arrest the haemorrhage, and who
died as a result of epistaxis.

For each of the patients identified, the serum urea
and creatinine levels, if measured in the A&E
department, were recorded. All patients with ele-
vated creatinine levels were identified according to
local reference ranges (adult males, 62-106 umol/l;
adult females, 44-80 wmol/l; children <16 years,
21-36 umol/l).

Mean urea levels were calculated for patients
categorised according to the following clinical
outcomes: admitted or not admitted, transfused or
not transfused, and required transfer to the emer-
gency operating theatre or did not require transfer.
Fortunately, there were no recorded deaths in our
patient population. These groups were further sub-
divided to calculate mean serum urea levels ex-
clusive of patients with elevated creatinine levels,
which suggest pre-existing renal disease. These
results were analysed using two-tailed Student’s
t-tests to assess the significance of differences
between groups.
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Results

Two hundred seventy-eight patients (145 female,
133 male; age range, 14 months to 99 years; mean
age, 619 years) attended the Morriston A&E
department during the study period with a primary
diagnosis of epistaxis. Eighty-two of 278 patients
required admission for further management of
epistaxis. Eleven of 278 patients required a sub-
sequent blood transfusion (ten of these patients
were admitted; one of these patients was transfused
in the A&E department and discharged). Five of
278 patients required emergency surgery under
general anaesthesia to arrest the epistaxis (Figure 1).
There were no deaths from epistaxis during the
study period.

Serum urea and creatinine levels were measured
in the A&E department for 119/278 patients at-
tending with a primary diagnosis of epistaxis.
Therefore, 159 patients did not have their serum
urea and creatinine levels measured on attendance
at the A&E department.

Of the 119 patients with measurements of serum
urea and creatinine, 73 were admitted to hospital

Attending A&E
with epistaxis

N =278

Not admitted
N =196

Admitted
N =82

Not transfused Transfused

N =195 N=1

Not transfused

Transfused
N=72 N=10

Not to theatre Not to theatre
N =68 N=9

Theatre Theatre

N=4 N=1

Figure 1
Outcomes of patients attending the A&E department with epistaxis.
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and 46 were discharged from the A&E department.
Ten out of the 11 patients who ended up undergoing
a blood transfusion had had their serum urea and
creatinine levels checked on their initial presentation
to the A&E department. Of the five patients that
eventually required transfer to the operating theatre,
four had had their serum urea and creatinine levels
measured on arrival at the A&E department. Of the
159 patients with a primary diagnosis of epistaxis
who did not have their serum urea and creatinine
levels measured in the A&E department, only nine
were admitted for further management.

The mean urea level of patients admitted to the
hospital from the A&E department was 9.47 mmol/l
(n=73). The mean urea level of the patients dis-
charged directly from the A&E department was
6.64 mmol/l (n=46). This difference is statistically
significant (p=0.003). When patients with elevated

Table 1.
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creatinine levels were excluded from the analysis,
the mean urea level in patients admitted to the
hospital from the A&E department was 6.93 mmol/l
(n=42); patients discharged directly from the A&E
department had a mean urea level of 5.01 mmol/l
(n=34), which was significantly different (p <0.001;
Table 1; Figure 2).

The mean urea levels of patients who were
eventually transfused and were not transfused
were 10.7mmol/l (n=10)and 8.16 mmol/l (n=109),
respectively, a difference that was not statistically
significant (p=0.408). When patients with elevated
creatinine levels were excluded from the analysis,
the mean urea levels of transfused patients and not-
transfused patients were 6.56 mmol/l (n=8) and
6.01 mmol/l (n=68), respectively. This difference
was not significantly different (p=0.545; Table 1;
and Figure 2).

Mean serum urea levels in all patients who underwent blood measurement on initial attendance at the A&E department.
Bold type indicates significant differences according to the two-tailed Student’s #-test.

Not Admitted | p-value Transfused | p-value Not Requiring | p-value
admitted transfused requiring | theatre
theatre
Mean serum urea, mmol/l 6.64 9.47 0.003 8.16 10.7 0.408 8.31 104 0.442
(n=46) | (n=73) n=109) | (n=10) (n=115) (n=4)
Mean serum urea 5.01 6.92 <0.001 6.56 0.545 6.02 7.95 0.265

(excluding patients with
elevated creatinine levels),
mmol/l

(m=34) | (n=42)

(n=068) (n=218)

n=74) | (n=2)

12

10

1,95

6,92

Serum urea mmol/L
)]

Admitted p = <0.001

Figure 2

6,02
HMYes

No

Transfused p=0.545

Went to theatre p=0.265

Mean serum urea levels (excluding patients with elevated creatinine levels) in patients with epistaxis categorised by clinical outcome
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The mean urea levels of patients who were or
were not transferred to the operating theatre for
arrest of their epistaxis were 10.4 mmol/l (n=4)
and 8.31 mmol/l (n=115), respectively, a difference
that was not statistically significant (p=0.442).
When we excluded patients with elevated creatinine
levels from the analysis, these measurements were
7.95 mmol/l (n=2) and 6.02 mmol/l (n=74), respec-
tively, and did not significantly differ (p=0.265;
Table 1; Figure 2).

Discussion

Acute severe epistaxis can cause a rise in serum
urea levels by two mechanisms. First, blood running
posteriorly from the nasal cavity may be ingested,
and metabolism of blood protein will lead to an
increase in serum urea levels.”? Second, if the
patient is rendered hypovolaemic by haemorrhage,
then prerenal failure may ensue, which will also
cause a rise in serum urea levels.

In this study, over half of the patients attending
our A&E department with a primary diagnosis of
epistaxis did not have their serum urea levels
measured, probably because the reviewing clinician
judged the episode of epistaxis to be sufficiently
minor to not warrant further investigation (and thus
related cost). However, in patients who underwent
blood testing, the current investigation determined
that serum urea levels on initial attendance at the
A&E department were significantly associated with
the likelihood of admission of the patient for further
management of their epistaxis. Furthermore, this
study showed that the mean urea level (in patients
with and without associated renal impairment) was
higher in patients who needed transfusion and in
patients who needed surgical intervention than in
patients who did not. Despite analysing more than
one year’s worth of cases, the groups of patients
requiring transfusion and surgical intervention were
both too small (n=11 and n=35, respectively) to
demonstrate statistically significant relationships. A
further study of a larger patient cohort may uncover
such a relationship.

Admission serum urea levels are thus a marker
for more severe clinical outcome in patients pre-
senting to the A&E department with a diagnosis of
epistaxis. The biology of serum urea elevation
would support this relationship, as it suggests sig-
nificant blood ingestion and/or significant hypo-
volaemia, both of which suggest a more severe

S.J. C. Fishpool et al.

haemorrhage. However, in reality, if direct therapy
(e.g. silver nitrate cautery) fails to control the epi-
staxis in the A&E department, then indirect thera-
pies (e.g. nasal packing) are commonly applied"
and the patient is usually referred for admission
under the ears, nose, and throat team. Perhaps the
use of admission serum urea levels in epistaxis may
be established as part of a wider scoring system that
provides prognostic information regarding epistaxis
severity, similar to the routine use of such infor-
mation in other clinical conditions (e.g. nonvariceal
upper gastrointestinal bleeding*, acute mesenteric
ischaemia,’ and hip fractures®).

Conclusions

In conclusion, patients admitted with epistaxis have
higher mean serum urea levels on attendance at
the A&E department than patients discharged
home from the A&E department. This significant
difference probably reflects a scenario in which
patients with more severe epistaxis ingest some
blood and may be dehydrated secondary to the
haemorrhage. Further studies with greater numbers
of patients are required to determine whether there
is a relationship between admission serum urea
levels and the need for transfusion or surgical
intervention.
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