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Abstract

Objective: In this study, we aim to determine whether patients with sudden SNHL in North India, had an
elevated Mean platelet volume (MPV), platelet count (PC) and platelet distribution width (PDW).

Study Design: Cross- sectional observation study

Setting: PGIMER, Dr Ram Manohar Lohia Hospital, New Delhi

Subjects and Methods: In this study, a group of 30 patients and 30 healthy subjects were taken as controls.
Blood samples were drawn immediately on admission. The platelet parameters were analysed in the
Medonic M series haematology cell counter. Comparisons of the blood indices were made between the two
groups. Quantitative variables were compared using Unpaired t-test /Mann Whitney test (when data sets
were not normally distributed) between the two groups.

Qualitative variables were correlated using Chi Square test/Fischer’s exact test. A p value of < 0.05 was
considered statistically significant.

Results: Although the MPV, PDW and PC were marginally higher in the cases compared to the control
group, a significant difference (p< 0.05) was not observed between the two groups. The mean platelet
volume showed a p value of 0.197, the platelet count had a p value of 0.433 and the platelet distribution
width revealed a p value of 0.67.

Conclusion: Hence, the mean platelet volume and other platelet parameters are not associating factors in
the occurrence of sudden sensorineural hearing loss.

Keywords: Mean platelet volume, platelet parameters, sudden sensorineural hearing loss.

Introduction most instances. According to the national institute
Idiopathic sudden SNHL is a common clinical of deafness and other communication disorders
syndrome that frequently poses a diagnostic and (NIDCD), the most frequently diagnostic criteria
therapeutic dilemma because of uncertainty about is a decrease in hearing of greater than or equal to
causation, appropriate treatment, and prognosis in 30 decibels, affecting at least 3 consecutive
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frequencies within 72 hours. It is often described
by the patient as an acute and rapid onset of
subjective sensation of hearing impairment in one
or both ears occurring within a period of 72 hours
or less. Some patients reported that the hearing
loss was noted instantaneously in the morning.
Others described that it occurred gradually over a
period of hours to days. Up to one- third of
patients have an upper respiratory prodome
preceding sudden SNHL suggesting the role of
viruses in the etiology of this disease. Hearing loss
is usually unilateral and is frequency accompanied
by tinnitus in 70% of cases, vertigo or milder
sensation of spatial disorientation in 50% of cases.
Nearly all cases are unilateral; less than 2% of
patients have bilateral involvement and typically
involvement is sequential. Hearing loss may be
mild in a restricted frequency or it may be total.!
The alterations in microcirculation of cochlea
have long been suggested to be a cause of sudden
SNHL? The blood supply to cochlea is
maintained by the labyrinthine artery, which has
no collateral vasculature. It has been proposed that
thrombosis or vasospasm of the labyrinthine artery
or its sub divisions, leads to impaired perfusion of
the cochlea. Alterations in the microcirculations of
the cochlea maybe a cause of idiopathic sudden
SNHL.® These pathologies decrease the blood
supply to the cochlea, thus reducing intracochlear
oxygen levels. As cochlear structures are fairly
susceptible to even brief episodes of hypoxia, this
type of obstruction can lead to either a transient or
permanent hearing loss in experimental models.
Vascular disorders may cause sudden SNHL
because of cochlear injury and dysfunction
secondary to anoxia or hypoxia.* The clinical
picture of sudden SNHL is similar to that of
vascular diseases such as myocardial infarction
and cerebral stroke. Acute onset of unilateral
symptoms reinforces the suggestion of an
underlying vascular occlusion.

MPV is the most commonly used measure of
platelet size, and is a potential marker of platelet
reactivity.’Large platelets contain a greater
number of dense granules and are enzymatically

and metabolically more active and thus, have
greater prothrombotic potential. High MPV s
associated with a variety of established risk
factors, including cardiovascular and
cerebrovascular disorders; and low grade
inflammatory conditions are prone to arterial and
venous thrombosis®. M Sagit et al reported an
increase in MPV in patients with idiopathic
sudden SNHL indirectly supporting the hypothesis
of vascular impairment as a pathogenic factor in
sudden SNHL®. Ulu et al found a significant
increase in volume of circulating platelets in 40
patients in the past 6 years when compared to a
group of 40 healthy individuals of identical age
and gender’. Zajtchuk et al reported that 8 to 14
patients with sudden SNHL had laboratory
evidence of hypercoagulable state manifesting as
abnormal thrombin generation and increase
platelet count®. High platelet reactivity correlates
with platelet function and activation, whether
measured as aggregation, thromboxane synthesis,
beta thromboglobulin release, procoagulant

function or adhesion molecule expansion®*2.

Materials and Methods
A total of 60 subjects were included in the study
of which 30 subjects were patients diagnosed with
sudden SNHL and 30 healthy subjects were taken
as controls. All patients having evidence of
following disorders were excluded from the study:

e Sudden SNHL secondary to trauma

e Use of antithrombotic drugs or serotonin

reuptake inhibitors

e Diabetes mellitus

e Hypertension

e Hypercholesterolaemia

e Arterial and venous thrombotic diseases

e Congestive heart failure

e Coronary artery disease

e Smokers

e Acute or chronic inflammatory diseases

e High body mass index
After diagnosis of sudden SNHL was made
satisfying all inclusion and exclusion criteria,
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blood samples were drawn immediately
anticoagulated with tri potassium ethylene
diamine triacetic acid. Analysis were performed
within two hours after phlebotomy in order to
prevent in vitro platelet activation. MPV and other
platelet parameters were measured using medonic
M series haematology cell counter (3 part
differential).

Statistical Analysis

Categorical variables were presented in number
and percentage (%) and continuous variables were
presented as Mean+ SD and Median. Normality
of data was tested by Kolmogorov Smirnov test. If
the normality was rejected then non parametric
test was used.

Statistical tests were applied as follows:
Quantitative variables were compared using
Unpaired t-test Mann Whitney test (when data sets

were not normally distributed) between the two
groups.

Qualitative variables were correlated using Chi
Square test/Fischer’s exact test. A p value of <
0.05 was considered statistically significant. The
data was entered in MS EXCEL spreadsheet and
analysis was done using Statistical Package for
social sciences (SPSS) version 21.0.

Results

The male:female ratios of the two groups were 2:1
for cases and 1:1 for controls respectively. The
difference in the mean age of participants of the
two groups was not significant. Participants with
idiopathic sudden SNHL were 56.23+8.58 years
of age, and those of the control group were
59.93+ 8.91 years. The body mass indices were
similar for both the groups. All demographic
characteristics of study participants are presented
in table 1(a) and table 1(b).

Gender Cases Control Total pvalue
Female 10 15 25 0.190
(33.33%) (50.00%) (41.67%)
Male 20 15 35
(66.67%) (50.00%) (58.33%)
30 30 60
(100.00%) (100.00%) (100.00%)
1(a)
Gender *Group
40
35
* 25
< 15 15
15
10
E -
femals male
M case W contral total
Age Case Control Total
<40 6.67% 13.33% 60
41-50 16.67% 10%
51-60 36.67% 60%
>60 40% 16.67%

1(b)
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age distribution

2(b) Platelet count (x10*/pl)
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Wcase W control
2(a) Mean Platelet Volume (fl)
MPV(fl) Case Control p value
Mean+SD 9.37+1.57 8.88 + 1.35 0.197
Median 9.1 8.7
Min-Max 7.2-13.3 7-12.6
Inter Quartile range 8-10.2 8-9.2
MPV
16
13,8
= 14
w
S 12
2 9,37 9,8
S0 2 sss 91 g7 91 g
E | I I I I I
w
2 6
—l
a
z 4
<
w
S 2
0
MEAN MED MIN MAX IQR
B CASE m CONTROL
PC(x10°/ul) Case control P value
Mean+ SD 189.6+69.34 182.4+60.46
Median 183.5 180 0.433
Min-max 102-322 90-300
Inner quartile range 128-250 136-220
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PLATELET COUNT(x10%pl)

220
212
210
Z
g 200 195
=
2 189,6 189
3 190
o 182,4 183,5
o 180
(48]
a
170
160

mean median min -maxIQR IQR

Hcase M control

PDW(%) CASE CONTROL P value
Mean £SD 15.93 £ 2.99 15.42+ 3.07
Median 15.1 14.1 0.67
Min-max 12-20.5 11.2-21
Inner quartile range 13.6-19 13-19
2(c) Platelet Distribution Width (%)
PDW(%)_
16,5 16,25 16,3
16,1
15,93 16
16
155 15,42
15,1
* 15
=
2 145
14,1
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13,5
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PDW(%) Hb(g/dl)
16 15,93 13,7 136
15,9 13,6
15,8 13,5
— 13,4
g 157 _
; 15,6 . E 13,3
2 15[5 5' 7 %D 13,2
15[4 u 13;1 3,02
15,3 13
155 12,9
14-15  15-16 12,8
12,7
Axis Title !
10-11g/dl 11-12g/dl 12-13g/dl 13-14g/dl
M case M control B CASE m CONTROL
PC(x103/pl)
200 189,655 4
150
=
S 100
x
(@)
[a
50
0
0
180-185 185-190
M case M control
MPV(fl)
9,5
94 9,37
9,3
9,2
E 91
&
9
2 8,88
8,9
8,8
8,7
8,6
8-9fl 9-10fl

M case M control

2(d) Summary of blood indices

Ibadaiamon Mawroh et al IMSCR Volume 08 Issue 03 March 2020 Page 398




Discussion

Evaluation and management of sudden SNHL
should be considered as a medical urgency if not
emergency™®. Sudden SNHL is a common
otological disorder with an increasing rate of
incidence worldwide, based on current reports.
Sudden SNHL requires immediate attention due to
its varied etiologic factors and prognostic features.
Although in most cases, the severity of disease is
mild, it can lead tolong term hearing loss,
permanent hearing loss and conditions such as
tinnitus. In this study, one of the most commonly
cited putative causes of sudden SNHL was
considered; which is vascular disturbance. The
tympanic membrane appears undamaged at
otoscopy. The audiometric examination is
important to emphasize the degree and type of
hearing loss. In accurate literature revision, most
accredited causes of sudden SNHL appears to be
viral diseases, vascular  sclerosis of
microcirculation of cochlea, temporary breaks of
the inner ear membranes and immune mediated
reactions.

The vascular disease theories of sudden SNHL
describe a spectrum of pathophysiological
alterations at the capillary and microvascular
levels.They include embolism, blood sludging,
hypercoagulability, vasospasm, arteriosclerosis,
systemic vascular disease and connective tissue
disorders®*2. It has been proposed that thrombosis
or vasospasm of the internal auditory artery or of
its subdivisions, leads to impaired perfusion of the
cochlea. Tissue injury that results from oxygen
deprivation and ischaemia can occur in cochlea
within 60 seconds. A total but temporary blood
circulation blockage can cause damage to the hair
cells, the ganglion cells and the spiral ligament
and can also cause irreversible events after the
blood flow is restored. The labyrinthine artery is
extremely vulnerable to blood pressure oscillation
and abnormalities in blood flow.

Different treatment regimens for sudden SNHL,
such as fibrinogen apheresis, rheopheresis,
dextran  infusion, HBOT  therapy and
pentoxifylline have been developed in response to

the vascular theory. Zajtchuck et al reported that 8
of 14 patients with sudden SNHL had laboratory
evidence of hypercoagulable state manifest as
abnormal  thrombin  generation,  increase
antithrombin 11l levels or increased in platelet
count®. Owen et al found abnormally high levels
of antithrombin 111 levels in one study *°.Einer et
al compared 32 patients with idiopathic sudden
SNHL with 28 healthy controls and found that 25
patients had abnormalities in coagulation profile.
However, the investigators concluded that
pathologic haemostasis did not seem to play a role
in the pathogenesis of idiopathic sudden SNHL.
To gain further insight into the mechanisms
linking thromboembolism and idiopathic sudden
SNHL, we investigated the association between
MPV and idiopathic sudden SNHL. Alongside,
comparisons were made regarding PDW and PC
among cases and healthy controls.MPV values
were studied in patients with sudden SNHL
yielding controversial results. In recent studies by
Ulu et al and by Sagit et al, the MPV values in
sudden SNHL patients were 10.5+0.9 fl and
9.01+1.24 fl respectively which were higher than
the  control  groups (9.6+05 fl and
8.214 0.76 f1)*". In another study by Karli et al,
(with 46 patients and healthy controls), the MPV
was 8.25+0.86 f1in the cases and
7.9840.87 f1 in the control group, which was
not significant. Hence, they concluded that there
was no microvascular response in the etiology of
sudden SNHL"

Conclusion

The indicator for idiopathic sudden SNHL
etiology remains a matter of debate because it is
associated with many disorders. The pathogenesis
of idiopathic sudden SNHL is still unknown
although viral infections and vascular occlusions
are among the most common mechanisms
advocated. Concerning the viral hypothesis,
although some studies have been able to
demonstrate viral infections in patients with
sudden SNHL, the specific and direct pathogenic
role of viral infection in inner ear structural
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damage has not yet been definitively proven. In
support of the vascular occlusion theory, impaired
cochlear perfusion is the widely supported
hypothesis although the location of the cochlea in
the temporal bone makes identification of a
thrombotic occlusion difficult.

In this present study (30 cases and 30 healthy
controls), the MPV was 9.37+1.57 fl in
idiopathic sudden SNHL patients and 8.88 +1.35
fl in the control group with p value being 0.197.
Therefore, based on this value, we concluded that
there was no significant difference between the
two groups. The absence of any correlation of
MPV with any of the studied parameters may
suggest that microvascular response is a
suspicious theory in the etiopathogenesis of
sudden SNHL. In relation to recovery of patients
with sudden SNHL, no correlation was observed
between MPV levels and patient recovery.
However, the results of a study conducted by
Ozcan et al indicated that when the idiopathic
sudden SNHL patients were observed closely,
NLR (neutrophil to lymphocyte ratio) levels were
higher in patients who did not recover. This may
indicate that as a central role in the
etiopathogenesis of idiopathic sudden SNHL,
inflammatory events and microvascular blockage
remains debatable.

In conclusion, the inferences obtained from this
particular study in attempting to establish an
association of rise in MPV and other platelet
parameters in patients with sudden SNHL, while
in agreement with those reported by some
previous studies, were in conflict with the results
of similar studies by most other groups. Further
investigation is required to unequivocally
establish the correlation between the two events. It
is notable that this study had some strength. The
exact selection of patients based on the right
inclusion and exclusion criteria and matched
healthy controls is the main strength of the study.
It would be beneficial to examine the MPV values
in further studies with a larger cohort series on
patients with idiopathic sudden SNHL.

Conflicts of interest: The authors declare no
conflict of interest
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