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ABSTRACT Objective: Idiopathic epistaxis is a common condition in
children. This study aims to investigate the relation between Staphylo-
coccus aureus and 'idiopathic epistaxis' in paediatric patients with id-
iopathic epistaxis. Material and Methods: The causes of nosebleeds
in patients admitted to the hospital were investigated. After the known
causes and the causes revealed by examination were excluded, patients
diagnosed with idiopathic epistaxis were included in the study. All
blood parameters related to inflammation were evaluated. Nasal swap
samples were collected from the nose. Mean platelet volume (MPV),
platelet, hemoglobin, hematocrit, lymphocyte, leukocyte, neutrophil-
lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), and systemic
immune inflammation index (SII) levels of these patients were com-
pared with age- and sex-matched controls. Results: Eighty six patients
were included in the study. Thirty six of 86 patients were female and 50
were male. The mean age was 11.4+5.9 years. The age and gender dis-
tribution of the patients did not differ significantly between the groups
with and without S. aureus. S. aureus growth was observed in 28
(32.6%) patients. Platelet count, neutrophil count, lymphocyte count,
MPV, N/LR, P/LR, and SII values did not differ significantly between
groups with and without S. aureus. Conclusion: Our study affirms the
colonization of S. aureus in a specific group of idiopathic epistaxis pa-
tients. However, no significant differences in systemic inflammatory
markers, including NLR, PLR, and SII, were found between patients
with and without S. aureus colonization. This indicates that bacterial
colonization plays a role in idiopathic epistaxis through local inflam-
matory effects.
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OZET Amag: Idiyopatik burun kanamasi ¢ocuklarda sik gériilen bir
durumdur. Bu ¢alisma, idiyopatik burun kanamasi olan pediatrik hasta-
larda Staphylococcus aureus ile idiyopatik burun kanamasi arasindaki
iliskiyi arastirmay1 amaglamaktadir. Gere¢ ve Yontemler: Hastaneye
bagvuran hastalarda burun kanamasinin nedenleri arastirildi. Bilinen ne-
denler ve muayene ile ortaya ¢ikan nedenler dislandiktan sonra idiyo-
patik burun kanamasi tanisi alan hastalar ¢aligmaya dahil edildi.
Inflamasyonla ilgili tiim kan parametreleri degerlendirildi. Burundan
nazal siirlintii ornekleri toplandi. Bu hastalarin ortalama trombosit hacmi
[mean platelet volume (MPV)], trombosit, hemoglobin, hematokrit, len-
fosit, lokosit, notrofil-lenfosit orani [neutrophil-lymphocyte ratio
(NLR)], trombosit-lenfosit orani [platelet-lymphocyte ratio (PLR)] ve
sistemik immiin inflamasyon indeksi (Sii) diizeyleri yas ve cinsiyet
uyumlu kontroller yas ile karsilastirildi. Bulgular: Calismaya 86 hasta
dahil edildi. Seksen alt1 hastanin 36’s1 kadin, 50°si erkekti. Ortalama yas
11,4459 y1ildi. Hastalarin yas ve cinsiyet dagilimi S. aureus olan ve ol-
mayan gruplar arasinda anlamli farklilik gostermedi. Hastalarin 28’inde
(%32,6) S. aureus tiremesi goriildii. Trombosit sayisi, notrofil sayisi,
lenfosit say1s;, MPV, N/LR, P/LR ve Sii degerleri S. aureus olan ve ol-
mayan gruplar arasinda anlamli farklilik gostermedi. Sonug¢: Calisma-
miz idiyopatik burun kanamasi hastalarindan olusan spesifik bir grupta
S. aureus kolonizasyonunu dogrulamaktadir. Ancak S. aureus koloni-
zasyonu olan ve olmayan hastalar arasinda NLR, PLR ve Sii dahil
olmak tizere sistemik inflamatuar belirteglerde anlamli bir fark bulun-
madi. Bu durum idiyopatik burun kanamasinda lokal inflamatuar etki-
ler yoluyla bakteriyel kolonizasyonun rol oynadigini gostermektedir.
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Epistaxis is a common cause of presentation to
ear nose and throat outpatient clinics in paediatric pa-
tients. Many things can cause this, the most common
cause is trauma. There are many causes such as dig-
ital trauma, local inflammation, and infective disor-
ders. The most common site is the anterior nasal
septum. The most common place to bleed is the Lit-
tle area.! Nosebleeds, or epistaxis, pose a potential
threat to individuals of all ages, making them a mat-
ter of concern. The nose, being highly vascularized,
is susceptible to minor trickles, acute bleeding
episodes, or prolonged bleeding. The primary objec-
tive in managing nosebleeds is to promptly stop the
bleeding, recognizing it as a sign of a potentially
harmful situation.’

Staphylococcus aureus, commonly found in the
human nasal cavity, can also exist in various other
body sites, including the skin, pharynx, perineum,
vagina, axilla, and gastrointestinal tract. Nasal car-
riage of S. aureus predisposes individuals to autoin-
fections, potentially leading to methicillin-resistant
strains. Furthermore, S. aureus is capable of causing
infections in multiple organ systems, such as skin,
soft tissues, septic arthritis, and osteomyelitis. It is
essential to emphasize that these infections are not
confined to a specific body part. Individuals with
nasal carriage may experience increased vascularity
and infective discharge in the nasal mucosa. Ap-
proximately 30% of healthy individuals in the com-
munity carry S. aureus in their nasal cavity,
potentially leading to infections.* Children with nose-
bleeds are more likely to have nasal colonization with
S. aureus, a bacterium commonly found in the nasal
cavity. In patients with epistaxis, S. aureus replaces
the existing nasal flora, leading to changes in nasal
flora that increase mucosal vascularity and local in-
flammation. While this carrier of S. aureus may not
always exhibit symptoms in the body, it can some-
times manifest as idiopathic epistaxis.'->*

Idiopathic epistaxis, characterized by sponta-
neous nosebleeds without an obvious cause, lacks a
precise definition. Laboratory investigations, notably
the complete blood count (CBC), play a pivotal role
in evaluating epistaxis. Idiopathic epistaxis might be
linked to inflammation, making it crucial to assess in-
dicators of inflammation and blood loss through a
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CBC. Mean platelet volume (MPV) serves as a
straightforward measure of platelet function, indicat-
ing the average size of platelets. Elevated MPV sug-
gests larger, more effective platelets in hemostasis
due to their increased production of vasoactive and
thrombotic factors. CBC, including MPV measure-
ment, aids in estimating the risk of bleeding. Neu-
trophil/lymphocyte ratio (NLR) shows promise as an
inflammation marker, while platelet/lymphocyte ratio
(PLR) serves as an indicator for both inflammation
and thrombotic events. NLR and PLR prove invalu-
able in differential diagnosis and prognostic predic-
tions. Several factors can influence MPV, NLR, PLR,
and other CBC parameters, which have been exten-
sively evaluated in various diseases.’

NLR, calculated as the ratio of neutrophil count
to lymphocyte count, stands out as a superior marker
for systemic inflammation compared to other white
blood cell subtype counts like neutrophils, lympho-
cytes, and total leukocytes.® The systemic immune in-
flammation index (SII), an innovative biomarker,
integrates neutrophil, lymphocyte, and platelet counts
to reflect the inflammatory state. Initially utilized for
evaluating prognosis in solid cancer and coronary
heart disease, SII now serves as an accurate indicator
of inflammation.”®

Obtaining a nasal culture from pediatric patients
presenting to the clinic with complaints of idiopathic
epistaxis can be challenging at times. Waiting for cul-
ture results can be time-consuming for patients in the
clinic and may incur additional costs. Additionally,
the presence of S. aureus causing epistaxis only with
local inflammation may necessitate the use of topical
antibiotic cream. Considering all these reasons, it be-
comes important to determine whether the cause of
inflammation is local inflammation caused by S. au-
reus or a systemic inflammatory response.’

In this study, we investigated whether the pres-
ence of S. aureus in the nose of pediatric patients has
arole in epistaxis with systemic effect.

I MATERIAL AND METHODS

This study is a randomized controlled prospective
study. Participants included in this study were indi-
viduals who presented to the outpatient clinic without
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active epistaxis. Participants were paediatric patients
(younger than 18 years) presenting to the outpatient
clinic with epistaxis of unknown cause. All patients
were subjected to a detailed history and clinical ex-
amination. Only patients complaining of epistaxis
were included in the study and the groups were di-
vided according to culture results. Those patients
with epistaxis resulting from surgical or traumatic
causes, medical conditions such as inherited bleeding
disorders, liver-cell failure, or aspirin or warfarin med-
ication, or were over 18 years old were excluded. Pa-
tients with tonsillar hypertrophy at Stage 2 or 3, and
those with adenoid hypertrophy exceeding 25%, were
also excluded. Patients whose culture samples showed
different bacterial agents were excluded from the
study. Those with co-existing medical conditions were
excluded from the investigation. Patients with elevated
inflammation markers in blood parameters and patients
with active infection were excluded from the study.
Infections such as upper respiratory tract infections
cause elevated acute phase reactants. Infections can
cause epistaxis. Therefore, patients with high acute
phase reactants were excluded from the study.”!°

The intraoral, oropharyngeal, and nasal passages
of each participant were evaluated through anterior
rhinoscopy, and nasal endoscopy was performed to
assess up to the nasopharynx. The posterior choana and
nasopharynx of examined children who tolerated the
examination were evaluated using 0 degrees rigid tele-
scopes. Nasal swabs can be used to screen the general
population for the detection of bacterial or viral
pathogens.’ After cleaning the area with sterile saline,
cotton swab moistened with physiological sterile saline
were rolled two to three times in both the anterior nasal
cavity. The swab was then sent to the microbiology de-
partment where the swab was cultured on blood agar,
chocolate agar and MacConckey agar. The plates were
incubated for 18-24 h at 37 °C. The colony morphol-
ogy and other traits were documented, and Gram stain-
ing was performed. A coagulase test was conducted to
isolate the causative species, and methicillin resistance
was detected through agar screening.

CBC, coagulation profile, and liver function
tests were performed on blood samples from all sub-
jects to rule out any systemic causes of epistaxis. De-
mographic characteristics, blood coagulation profile,
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neutrophil count, white blood cell count, lymphocyte
count, as well as the NLR, PLR, and SII MPV, C-re-
active protein (CRP) of all patients were analyzed.

This study adhered to the ethical principles of
the Declaration of Helsinki and received approval
from the Umraniye Research and Education Clinical
Research Ethics Committee (date: December 22,
2022, no: 410). Informed consent form was obtained
from the patients.

STATISTICAL ANALYSIS

In the descriptive statistics of the data, mean, stan-
dard deviation, median minimum, maximum, fre-
used. The
Kolmogorov-Smirnov test was used to measure the

quency, and ratio values were
distribution of variables. Quantitative data were anal-
ysed using independent sample t-tests and Mann-
Whitney U-tests, while qualitative independent data
were analysed using the chi-square test. SPSS 27.0
(SPSS Inc., ABD), was used for statistical analyses.

Statistical significance was set at p<0.05.

I RESULTS

Out of the initial 122 patients presenting with idio-
pathic epistaxis, 4 were excluded due to the growth of
S. epidermidis in their nasal cultures, and 1 exhibited
enterococcal growth. The patient from the orphanage
was also excluded from the study because he had en-
terococcus growth. Additionally, 16 participants were
excluded due to upper respiratory tract infections and
acute sinusitis, while 6 patients were excluded due to
hematological and endocrinological disorders. Pa-
tients with a history of hormone replacement ther-
apy involving corticosteroids (n=2), chronic renal
failure (n=2), and autoimmune diseases (n=4) were
also excluded. Finally, the study comprised 86 pa-
tients (Figure 1). Among these participants, 36 were
female, and 50 were male, with an average age of
11.4+5.9 years. Nasal swabs were collected from all
patients, and S. aureus growth was detected in 28 pa-
tients (32.6%). Of these, 8 were methicillin-resistant
S. aureus, while no S. aureus growth was observed
in 58 patients (67.4%) (Table 1).

No significant differences in age and gender dis-
tribution were noted between the groups with and
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Excluded Case, n=36
Idiopathic Epistaksis * Autoimmune disease, n=4

n=122 = Acute or chronic infection,
n=16

+ Other nasal bacterial cul-

ture, n=6
* Hematological and en-

docrinological disorders,
n=6

- History of hormone re-
placement therapy includ-
ing corticosteroids, n=2

Nasal Culture

n=86
= Chronic renal failure, n=2
S.Aureus positif S.Aureus negatif
>
n=28 n=58

FIGURE 1: Selection of patients.

without S. aureus (p>0.05) (Table 2). Hemoglobin,
hematocrit, red blood cell count, white blood cell
count, mean corpuscular volume, alanine transami-
nase, aspartate transaminase, CRP, and prothrombin
time values did not show any significant differences
between the groups with and without S. aureus
(p>0.05) (Table 2).

However, the activated partial thromboplastin
time was significantly higher (p<0.05) in the group
with S. aureus compared to the group without it
(Table 2). International normalized ratio, platelet
count, neutrophil count, lymphocyte count, MPV,
NLR, PLR, and SII values showed no significant dif-
ferences between the groups with and without S. au-
reus (p>0.05) (Table 2). No difference was observed
in the inflammation markers between patients with
methicillin-resistant S. aureus and those with methi-
cillin-sensitive S. aureus.

TABLE 1: Descriptive analyzes and blood results.

Minimum-Maximum

Age 3.0-17.0
Gender Female

Male
Additional illness )
S. aureus ()

(+)
HG 11.7-16.4
HCT 35.2-50.3
RBC 4.0-6.0
WBC 4.0-143
MCV 67.495.2
ALT 49-477
AST 9.9-35.0
CRP 0.1-54
PT 11.8-16.5
aPTT 20.6-39.0
INR 0.9-1.8
PLT 154.0-477.0
Neutrophil 1.8-10.3
Lympocyte 1.3-5.0
MPV 7.0-11.3
N/LR 04-48
PILR 51.9-262.6
SII (PxN)/L 141.2-1259.0

Median X£SD/n-%
1.0 114159
36 41.9%
50 58.1%
86 100.0%
58 67.4%
28 32.6%
13.5 13.8+£1.3
404 41.2+3.8
50 5.0+0.4
7.7 7.8+2.4
82.6 82.1+5.7
14.0 16.6+9.0
223 22.6+6.1
0.6 1.3+14
13.8 14.0£1.1
30.7 311134
1.1 1.1£0.1
296.0 292.1469.7
35 3.9+1.8
3.0 3.0+£0.9
93 9.2+0.9
1.2 1.41+0.8
97.9 103.6+34.2
356.7 391.74229.6

Hg: Hemoglobin; HCT: Hematocrit; RBC: Red blood cell; WBC: White blood cells; MCV: Mean corpuscular volume; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase;
CRP: C-reactive protein; PT: Protrombin time; aPTT: Activated partial thromboplastin time; INR: International normalized ratio; PLT: Platelet; MPV: Mean platelet volume; N/LR: Neu-
trophil lymhocyte ratio; P/LR: Platelet lymphocyte ratio; SII (PxN/L): Systemic Inflammation Index; SD: Standard deviation.
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TABLE 2: Comparative analyzes of Staphylococcus aureus positive and negative patients.
S. aureus (-) S. aureus (+)
X£SD/n-% Median X£SD/n-% Median p value
Age 11.546.7 1.0 11.3+3.9 1.0 0.919 t
Gender Female 22 37.9% 14 50.0% 0.452 X2
Male 36 62.1% 14 50.0%
HG 13.8£1.3 135 13.9£1.2 13.8 0.730 t
HCT 40.743.9 398 42.3+3.7 418 0.201 t
RBC 5.0£0.4 51 5.0£0.5 5.0 0.809 t
WBC 8.3+2.3 8.1 6.9+2.1 6.1 0.063 t
MCV 81.5¢59 813 83.5¢5.2 835 0.284 t
ALT 17.6£9.2 14.1 14.4+8.5 127 0.262 m
AST 23.0£6.4 220 217457 23.0 0.520 t
CRP 14215 06 1.31.2 07 0.856 m
PT 14.1£1.0 14.1 13.8£1.3 13.4 0.289 t
APTT 304425 29.9 324447 319 0.029 m
INR 1.120.1 1.1 1.120.2 1.1 0.603 m
PLT 293.8+69.1 305.0 288.6+73.5 2815 0.821 t
Neutrophil 4.2¢1.9 37 3.4£1.2 34 0.294 m
Lymphocyte 3.1£0.9 3.1 2.8+0.9 2.7 0.287 t
MPV 9.110.8 93 9.4£0.9 95 0.255 t
NLR 1.420.8 12 1.320.6 13 0.856 m
PILR 99.4+255 97.9 112.4+47.4 100.0 0.659 m
SII(PxN)/IL 401.4+252.9 355.1 371.6+£178.7 363.3 0.938 m

' Independent sample t-test; ™: Mann-Whitney U test; X% Chi-square test; Hg: Hemoglobin; HCT: Hematocrit; RBC: Red blood cell; WBC: White blood cells; MCV: Mean corpuscular
volume; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CRP: C-reactive protein; PT: Protrombin time; aPTT: Activated partial thromboplastin time; INR: International
normalized ratio; PLT: Platelet; MPV: Mean platelet volume; N/LR: Neutrophil lymhocyte ratio; P/LR: Platelet lymphocyte ratio; SII (PxN/L): Systemic Inflammation Index;

SD: Standard deviation.

I DISCUSSION

Epistaxis is a condition that can be caused by many
diseases that affect all age groups. Epistaxis can be
triggered by mucosal dryness, inflammation in the
local area, and manual nasal cleaning. Epistaxis af-
fects 30% of children aged 0-5, 56% aged 6-10, and
64% aged 11-15. Nosebleeds typically arise from the
anterior septal area, frequently from the Kisselbach’s
plexus (Little’s region) among young patients, and
generally result from non-malignant circumstances -
a deviation from their presentation in adult patients.
Little’s area is covered by a thin mucosal septum and
possesses a fragile network of blood vessels that can
be readily damaged, resulting in bleeding even with
minor trauma. Extensive vascular structure in the
nasal mucosa and heightened incidence of upper res-
piratory tract infections in children render it vulnera-
ble to epistaxis. Trauma is undoubtedly the leading

cause, with nose rubbing or digital trauma commonly
associated with inflammation or infection being a sig-
nificant contributor. Clear diagnosis is crucial in iden-
tifying the most likely cause of trauma, given that this
can assist in determining the best possible course of
treatment. The process of colonization can lead to in-
flammation, crusting, and the development of new
blood vessels which in turn results in epistaxis. There
is a significant deficiency in literature concerning the
influence of nasal bacterial colonization and blood
parameters in children.!® Previous studies have re-
vealed that nasal colonization with S. aureus is asso-
ciated with an increased frequency of epistaxis. It was
believed that S. aureus could cause epistaxis as a re-
sult of local inflammation. Our study examined the
relationship between blood parameters in patients
with and without bacterial colonization. However, no
significant differences were found between the two
groups in terms of NLR, PLR, and SII ratios.'>!!
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In patients with adenoid hypertrophy and tonsil-
lar hypertrophy, increased dryness or local inflam-
mation in the nose is possible due to factors such as
infection and snoring. The susceptibility to bacterial
infection rises in patients suffering from adenoid hy-
pertrophy. Patients with acute or chronic adenoid and
tonsillar hypertrophy have been excluded from the
study, as blood parameters could be affected during
acute adenoiditis.'”

There is a correlation between platelet activation
in the pathophysiology of thrombosis and conditions
susceptible to inflammation. Elevated levels of MPV,
which are linked to thrombosis, signify enhanced
platelet activation. Whilst the primary purpose of
platelets is to facilitate haemostasis, they are also ca-
pable of discharging inflammatory mediators. Thus,
heightened platelet activation is correlated with in-
flammation. High MPV levels have been linked with
low-grade inflammatory conditions. Individuals
colonised with S. aureus may experience chronic and
mild inflammation accompanied by irritation.” In our
study, no difference in MPV was found between the
two groups. S. aureus is the primary cause of com-
munity-acquired sepsis and a significant nosocomial
pathogen. It leads to a wide range of diseases, in-
cluding lung and urinary tract infections, toxin-in-
duced diseases, skin and soft tissue infections, and
deep tissue infections.'® According to Montague et al.
in paediatric epistaxis, S. aureus is the first bacterium
to colonise the child’s nose. This results in mild in-
flammation accompanied by crusting and irritation.
Nosebleeds in this instance could possibly be at-
tributed to digital trauma, increased vascularity re-
sulting from inflammation and trauma resulting from
detachment of the crusts. Prolonged inflammation re-
sults in the growth of new vessels, a process known
as neovascularization, which often leads to the for-
mation of prominent vessels. The growth of these
vessels is stimulated by the release of inflammatory
mediators.* Colonisation of S. aureus in the nasal
vestibule is more probable to happen in individuals
experiencing recurrent nosebleeds than in those who
do not. It appears that this colonization may play a
part in the development of epistaxis. However, it is
also possible to consider that this colonization may
be caused by epistaxis, given the changing environ-

ment of the nasal vestibule after each period of nose-
bleed.!* The study found that the frequency of S. au-
reus colonising the nasal vestibule was similar to the
general population. We evaluated the signs of in-
flammation in the blood in patients with S. aureus
growth due to colonization and in patients without
colonization. Whilst the overall population showed a
25% average of S. aureus carriage, our study identi-
fied S. aureus growth in 14 out of 43 idiopathic epis-
taxis patients.*!* The reproduction rate, which stood
at 32.6%, was marginally greater than that of the gen-
eral populace. Although carriage of S. aureus was
higher in patients with idiopathic epistaxis in com-
parison to the general population, there was no alter-
ation in SII, NLR, or PLR. The prevalence of S.
aureus carriage varies across countries, with Kona-
trat et al. estimating a rate of 20-30% depending on
the sample collection method used.!’ The small dis-
crepancy in the observed frequency suggests that fur-
ther inquiry should be made into the occurrence of S.
aureus in patients experiencing idiopathic epistaxis.'®

The study faced significant limitations, primar-
ily due to the small sample size utilized. This limi-
tation underscores the need for future studies to
adopt larger patient cohorts, serving as a model for
more comprehensive research. In this study, it is a
limitation that the patients were not retrospectively
questioned about their digitalization history, their
history of admission to another hospital due to epis-
taxis, and that their previous bleeding history and
frequency were not questioned. Additionally, our
study did not assess local inflammation, posing an-
other limitation. Further research endeavors are
necessary to establish a clear correlation between
local inflammation and blood parameters. Despite
the absence of differences in blood parameters be-
tween the S. aureus positive and negative groups,
it is essential to note that this lack of alteration does
not negate the importance of nasal culture. Nasal
culture remains valuable, especially for individuals
experiencing local inflammation and idiopathic
epistaxis that does not respond to conventional
treatment methods. However, to provide a more re-
liable evaluation, it is imperative to conduct further
investigations through numerous additional studies.
Another limitation worth mentioning is that nasal
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swab samples were obtained only once during the
study.!® To address this limitation, future studies
should consider collecting swab samples at various
intervals. This approach would enable the assess-
ment of both permanent and temporary carriers,
leading to a more comprehensive understanding of
the subject matter.

I CONCLUSION

Our study affirms the colonization of S. aureus in a
specific group of idiopathic epistaxis patients. How-
ever, no significant differences in systemic inflam-
matory markers, including NLR, PLR, and SII, were
found between patients with and without S. aureus
colonization. This implies a complex interplay be-
tween bacterial colonization, local inflammation, and
systemic inflammatory markers. We emphasize that
local inflammation resulting from S. aureus colo-
nization is effective in nosebleeds.
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