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Are Hematological Parameters Useful in Assessing
Disease Activity in Chronic Otitis Media?

Kronik Otitis Mediada Hastalik Aktivitesinin Degerlendiriimesinde Hematolojik

Parametreler Yararli midir?

@ Fazilet Altin, ® Yalcgin Alimoglu

University of Health Sciences, Haseki Training and Research Hospital, Clinic of Otolaryngology, Istanbul, Turkey

Abstract

Aim: To investigate the role of hematological parameters in
assessing disease activity of chronic otitis media (COM).

Methods: Patients who underwent surgery for COM between
2014 and 2018 were examined retrospectively. The patients
were divided into active and inactive COM groups. Active
group was divided into cholesteatoma, granulation tissue, and
cholesteatoma + granulation tissue subgroups. Inactive group
was divided into tympanosclerosis and normal middle ear mucosa
subgroups. Preoperative complete blood count parameters were
examined retrospectively. Neutrophil-to-lymphocyte ratio (NLR),
platelet-to-lymphocyte ratio (PLR) and mean platelet volume
(MPV) in active and inactive groups and also the values in
subgroups of each group were compared.

Results: Our study contained 1126 patients. There were 558
(49.55%) male, 568 (50.45%) female patients. The mean age
was 31+14.93 (7-74) years. Active and inactive groups consisted
of 329 (29.22%) and 797 (70.78%) patients, respectively. There
was no significant difference between active and inactive COM
groups in terms of NLR (p=0.234), PLR (p=0.733) and MPV
(p=0.992). There was no significant difference among subgroups
of active and inactive groups (p>0.05). Receiver operating
characteristic curve analysis for NLR, PLR and MPV in the groups
revealed no cut-off value for differentiating any group from
another (p>0.05).

Conclusion: NLR, PLR, and MPV values do not have any
significant value in the assessment of disease activity of COM.
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0z
Amac:  Kronik otitis  media'nin  hastalik  aktivitesinin
degerlendiriimesinde  hematolojik  parametrelerin  rolln
arastirmak.

Yontemler: 2014-2018 yillari arasinda kronik otitis media
nedeniyle cerrahi tedavi uygulanan olgular geriye yonelik olarak
incelenmistir. Olgular aktif ve inaktif otitis media gruplarina
ayrilmistir. Aktif kronik otitis media; kolesteatoma, granulasyon
dokusu ve kolesteatoma + grantlasyon dokusu alt gruplarina
ayrilmistir. inaktif kronik otitis media timpanoskleroz ve normal
orta kulak mukozasi alt gruplarina ayrilmistir. Preoperatif tam kan
sayimi parametreleri geriye yonelik incelenmistir. Aktif ve inaktif
kronik otitis media gruplar ve her bir grubun alt gruplarinin
notrofil/lenfosit orani, trombosit/lenfosit orani ve ortalama
trombosit hacmi karsilastirimistir.

Bulgular: Calismamiz 1126 hastayr icermektedir. Bes yiiz elli sekiz
(%49,5) erkek, 568 (%50,45) kadin hasta vardi. Ortalama yas
31£14,93 (7-74) yil idi. Aktif kronik otitis media 329 (%29,22),
inaktif kronik otitis media 797 (%70,87) hastay iceriyordu. Aktif
ve inaktif kronik otitis media gruplari arasinda nétrofil/I6kosit
orani (p=0,234), trombosit/lenfosit orani (p=0,733) ve ortalama
trombosit hacmi (p=0,992) agisindan istatistiksel olarak anlamli
fark yoktu. Aktif ve inaktif kronik otitis media'nin alt gruplari
arasinda anlamli fark yoktu (p>0,05). N&trofil/lenfosit orani,
trombosit/lenfosit orani ve ortalama trombosit hacmi icin alici
isletim karakteristigi egrisi analizi ile bir grubu digerinden ayirmak
icin bir cut-off de@eri bulunmamistir (p>0,05).

Sonug: N&trofil/lenfosit  orani, trombosit/lenfosit orani ve
ortalama trombosit hacminin kronik otitis media’nin hastalik
aktivitesini degerlendirmek igin tanisal bir Gnemi yoktur.
Anahtar Sozclikler: Kronik otitis media, hastalik aktivitesi,
hematolojik parametre
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Introduction

Chronic otitis media (COM) is inflammation of the
temporal bone air spaces accompanied by tympanic
membrane perforation that lasts longer than 3 months
(1). The etiology of COM is still not clear despite many
suggested pathophysiological mechanisms. Oxidative
stress and inflammation have been reported to play an
important role (1,2). Chronic infection can result in primary
membrane perforation, granulation tissue formation,
sclerosis, ossicular chain disruption and cholesteatoma.
Surgical management is guided by clinical picture
and includes simple primary myringoplasty, ossicular
reconstruction and also mastoidectomy (3). Revision
surgery may be required in some patients due to failure of
primary surgery (4).

Hematological and biochemical biomarkers are
commonly used to examine systemic response to
inflammation. Many of these are time consuming and
expensive tests but the hematological parameters such
as the neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR) and mean platelet volume (MPV)
are more readily available and cheaper (5,6).

Considering the differences in clinical presentations of
COM, biomarkers may provide an advantage in surgical
planning and patient counseling. In our study, we planned
to investigate the diagnostic significance of the NLR, PLR
and MPV values in the evaluation of disease activity in
COM patients and to investigate if inflammation in COM

has systemic reflections. To our knowledge, it is the first
study with a large group of patients.

Methods

Patients who were scheduled for surgical management
due to COM between 2014 and 2018 in our institute
were examined retrospectively. Patients whose complete
blood count results were available were included. Patients
with diseases causing active inflammation, chronic lung
and kidney diseases, hematological and cardiovascular
diseases, neuromuscular disease, malnourishment, and
patients with complications due to COM were excluded.

The patients were divided into two major groups
as active and inactive COM by examining the patient
files including microscopic ear examination and
operative reports. Patients who had granulation tissue or
cholesteatomas were categorized as active COM. Active
COM patients were subgrouped into cholesteatoma,
granulation tissue, and both cholesteatoma and granulation
tissue groups; inactive COM were subdivided into
normal middle ear mucosa and tympanosclerosis groups
(Figure 1).

Preoperative complete blood count analyses were
performed automatically with Sysmex XN-3000 (Kobe,
Japan). Neutrophil, lymphocyte, platelet and MPV values
were recorded from preoperative complete blood count
results of each patient. NLR was calculated by dividing
neutrophil count by lymphocyte count and PLR was
calculated by dividing platelet count by lymphocyte count.
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NLR, PLR and MPV values were compared between
active and inactive COM groups. Afterwards, NLR, PLR
and MPV values were compared between the subgroups.

The study was conducted after obtaining approval
from the Local Ethics Committee of Medical Speciality
Training Board (TUEK) (approval no: 27R/2018). Our study
was conducted in accordance with the principles of the
Helsinki declaration.

Results

A total of 1126 patients were included. The mean age
of the patients was 31+14.93 (7-74) years. There were
558 male (49.55%) and 568 female (50.45%) patients.
The NLR, PLR and MPV values in active and inactive COM
patients are shown in Table 1.

There was no statistically significant difference in NLR
(Z=-1.19, p=0.234), PLR (Z=-0.341, p=0.733) and MPV
values (Z=-0.010, p=0.992) between active and inactive
COM patients. There was no statistically significant
differencesinNLR (p=0.901), PLR (p=0.556) and MPV values
(p=0.866) between granulation tissue, cholesteatoma and
granulation tissue + cholesteatoma subgroups. There were
no statistically significant differences in NLR (p=0.440),
PLR (p=0.379) and MPV values (p=0.637) between normal
middle ear mucosa and tympanosclerosis subgroups. NLR,
PLR and MPV in the groups were evaluated by receiver
operating characteristic curve analysis and no cut-off value
was found (p>0.05).

Discussion

Chronic otitis media is chronic inflammation of the
tympanic cavity, mastoid air cells and mucosa extending to
the inner surface of the eustachian tube lasting more than
3 months (1). Although tympanic membrane perforation
and conductive hearing loss are almost always present,
clinical presentation may vary. There is only tympanic
perforation in some patients, while in others, there may
be ossicular chain disruption, sclerosis, granulation tissue

Table 1. NLR, PLR and MPV values of active and inactive COM
patients
Active COM Inactive COM p
Mean * SD Mean * SD
(min-max) (min-max)
(n=329) (n=797)
NLR 2.08+1.38 1.95+1.16 0.234
(0.00-13.46) (0.48-22.40)
PLR 117.33+42.66 118.88+43.26 0.733
(22.78-402.78) (8.28-522.64)
MPV 10.14+1.22 10.27+3.41 0.992
(1.90-9.4) (1.30-101.0)
NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, MPV:
Mean platelet volume, COM: Chronic otitis media, SD: Standard deviation, min:
Minimum, max: Maximum, n: Number
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or chronic destructive keratinizing squamous epithelium,
cholesteatoma. Many mechanisms have been implicated
for bone resorption. These include chronic osteomyelitis,
osteoclastic and osteolytic osteolysis, pressure necrosis,
dissolution through enzymes, such as collagenase, acid
phosphatase and lysozyme, local pH changes and vascular
proliferation (2,7).

There are many laboratory tests used to demonstrate
systemic inflammation and many of these are time-
consuming and expensive. Recently, search for cheaper and
easily applicable infection biomarkers including NLR, PLR
and MPV have become popular. These parameters, which
are readily available from complete blood count, have
been investigated in many vascular, cardiac, rheumatologic
and oncological diseases to be found to have prognostic
value in some conditions (8-14).

The NLR has been examined in many otolaryngological
conditions. Ulusoy et al. (15) examined NLR in tinnitus and
found no significant difference between tinnitus patients
and control group. However, Ozbay et al. (16) claimed that
NLR could be used as a potential clinical marker in tinnitus
patients. Ozbay et al. (17) also studied NLR in vertigo
patients and they showed an increased NLR in patients
when compared with control subjects. Bucak et al. (18)
stated that the NLR can be used as a predictive marker in
Bell’s paralysis. Yenigun (19) showed that NLR might be
beneficial in determining necessity and timing of surgery
in patients with chronic tonsillitis. He also suggested that
by using NLR, unnecessary surgery could be avoided.
It has also been shown that NLR could be used as a
predictive marker in the patients with obstructive sleep
apnea and nasal polyposis (20,21). High NLR has been
shown to indicate poor prognosis in patients with sudden
hearing loss (22,23). Atan et al. (24) investigated the
relationship between NLR and pediatric chronic serous
otitis media. They suggested that NLR could be used as
a diagnostic parameter. However, in studies performed in
COM patients, NLR has not been shown to be a useful
biomarker for evaluating clinical findings or complications
(25-28). Similarly, in our study, we examined the NLR in
a very large group of patients with COM. In our study
of 1126 patients, we reached the conclusion that NLR
has no diagnostic value for clinical evaluation of COM
patients.

Other parameters suggested as an inflammation
indicator are PLR and MPV (28,29). PLR has also been used
frequently as an indicator of inflammation in many studies.
Ulusoy et al. (15) studied PLR in tinnitus patients and they
found no difference when compared to the control group.
On the other hand, Atan et al. (24) claimed that PLR can
be used as diagnostic parameter for pediatric chronic
serous otitis media. An increased MPV value has been
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linked to severe nasal septal deviation (30) and obstructive
sleep apnea (31). Somuk et al. (32) also stated that MPV
value was a helpful diagnostic parameter in pediatric
chronic serous otitis media. Eryilmaz and Derin (28) found
that the NLR was not diagnostic in pediatric patients with
cholesteatoma but MPV values were lower in patients with
cholesteatoma compared to control subjects. Therefore,
they suggested that low MPV values in pediatric patients
could be used as a parameter to predict cholesteatoma. In
contrast, Yigit et al. (25) reported that neither MPV value
nor NLR in patients with cholesteatoma had a value in
predicting prognosis and accompanying bone destruction
in patients with COM. Similarly, in our study, we found
no statistically significant difference in both PLR and MPV
when the groups and subgroups were compared.

Eryilmaz and Derin (28) suggested a cut-off value
for MPV for detecting cholesteatoma. We attempted to
establish such a value in our groups and subgroups but
none could be found.

To the best of our knowledge, our study is the first large-
scale study. Our study can be criticized for its retrospective
design. However, it reflects our 5-year experience in a
large group of patients. NLR, PLR and MPV had no role in
determining disease activity in COM patients.

Conclusion

COM is a common condition in the otolaryngology
practice. Although they are easily available, NLR, PLR and
MPV do not have any diagnostic value in clinical evaluation
of active and inactive COM patients.
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