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ABSTRACT

Objectives: To study the correlation between sensorineural hearing loss and serum level of total cholesterol,
triglycerides, HDL (High Density Lipoprotien) and LDL (Low Density Lipoprotien) in patients aged between 30
to 60 years attending otorhinolaryngology department of KIMS.

Materials and methods: 100 adults aged 30-60 years, with SNHL were included in a prospective comparative
study and various degree of hearing loss was compared with serum lipids level. Relevant history was obtained.
Examination and investigations were conducted.

Results: Statistically significant(p<0.05)mean values of total cholesterol, triglycerides among different degrees
of SNHL were found out to be directly proportional in both sexes. In contrast mean values of HDL was inversely
proportional.

Conclusion: The study shows significant relationship between serum lipid and various degrees of sensorineural
hearing loss. Increase in total cholesterol, triglycerides and LDL, were associated with worsening of hearing
levels. Elevated levels of HDL were found to be associated with better hearing levels. Early detection can
prevent high risks for both coronary artery disease, hearing loss and vestibular dysfunction.

Keywords: Hearing loss, Total Cholesterol, Triglycerides, LDL, HDL.

INTRODUCTION
Hearing loss is common in patients, but its

genetic background confers susceptibility to
increased circulating lipids. Several studies have

aetiologies are many. The higher incidence of
hearing loss among patients with hyperproteinemia
has long been established and is constantly being
verified by new studies.

The modern lifestyle poses new challenges on the
normal physiological mechanisms of the human
body. The adverse impact of a sedentary lifestyle,
overweight, unhealthy diet superimposed on a

demonstrated a relation between hyperlipidemia and
hearing disorders, but this point remains
controversial.

Various mechanisms by which hyperlipidemia
might cause SNHL have been postulated and
include atherosclerosis, lipidosis, metabolic disease,
aging, hereditary and hypertension®. Estimation of
serum lipids and their correlation with multiple
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variants and the levels of SNHL may provide an
insight into this relationship.

The study was designed to emphasize the need for
early detection of hyperlipidemia in SNHL patients
who otherwise were not under the care of
physicians. In doing so a metabolic abnormality
which apparently leads to labyrinthine dysfunction,
coronary artery disease and other related illnesses
may be better controlled.

MATERIALS AND METHODS

A prospective observational study was conducted at
the department of ENT, Kempegowda Institute of
Medical Sciences, Bangalore from April 2015 to
March 2016.100 consenting adults of both sexes
aged 30-60 years, diagnosed with sensorineural
hearing loss of various degrees were included in the
study. Those with chronic suppurative otitis media,
temporal bone fracture, syphilis, intracranial
pathology , noise induced hearing loss, familial
hyperlipidemia,  diabetes  mellitus,  chronic
alcoholism, on drugs affecting hearing and lipid
levels like statins, oral contraceptives and beta
blockers were excluded from the study.

All cases were subjected to detailed examination,
including general physical, ENT examination and
routine investigations were conducted. Hearing loss
was defined as an average pure tone threshold >25
dB when measured at frequencies of 125- 8000 Hz
for air conduction and 250-4000 for bone
conduction. Hearing loss was further classified into
mild (26-40dB), moderate(41-70dB), severe(71-
90dB) and profound(>91dB) types at the different
frequency ranges i.e. low (250,500 Hz), mid (1000.
2000 Hz) and high (4000, 8000 Hz).

Statistical analysis

Data tabulation and analysis using tests such as
unpaired t test for the parametric data and Chi
square test and Mann Whitney U test for non
parametric data, along with other statistical tests
will be applied based on the need, based on these to
draw  appropriate  conclusions and table
recommendations merited.

RESULTS

Out of 100 cases, 32 patients were having mild
SNHL, 30 patients we having moderate SNHL, 32
patients were having moderately severe SNHL and
6 patients were having severe SNHL. Out of 100
cases 12 patients were in the age group of 30-40
years. Majority of the patients, 88 were above the
age of 40 years. 66 patients were having male and
34 patients were female. The majority of them were
male compared to female groups. The male to
female ratio was 1.94:1.24 (72.77%) males were
having either mild or moderate SNHL. In females
10 (58.8%) were having either moderately severe or
severe SNHL.

In our study the relation between total cholesterol
and degree of SNHL in both males and females are
as proportional. Patients with mild SNHL had least
total cholesterol levels of 219mg/dl and severe
SHNL had 336 in both sexes. (Tablel).

TABLE -1
Degree Of | MALE FEMALE p
SNHL TC SD TC SD
Mild 219.8 | 26.3 219 | 179
Moderate 248 30.9 231 | 16.6

Moderately 303 12.8 274 | 347 <0.05
Severe
Severe 336 5.6 336 18.9

Total 254 44.9 258 | 41.1

The relationship between triglycerides and degree of
SNL in males and females were similar  and
proportional to each other. Severe SHNL was
noticed at 220.0 mg/dl in males and 218mg/dl in
females.

TABLE 2
Degree  of | MALE FEMALE P
SNHL TG SD TG | SD
Mild 185 55 135 |16.8

Moderate 200 37 153 | 35

Moderately | 210 12 202 | 27 <0.05
severe

Severe 220 8.4 218 | 15

Total 198 41 180 | 39.6

The relationship between HDL and degree of SNHL
in males and females were inversely proportional to
each other. Severe hearing loss was noticed at
25mg/dl of HDL. Similar study was noticed in
females.
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TABLE 3
Degree of | MALE FEMALE P
SNHL HDL | SD HDL | SD
Mild 36.8 4 37 2.2
Moderate 34 2.9 34 2
Moderately 26 2.2 30 6
severe <0.05
Severe 25 7 26 2.8
Total 32 5.4 30 5.5
DISCUSSION

The result of this study shows that there are
significant alterations in the lipid profiles among
different degree of sensorineural hearing loss. The
number of male and female patients studied by Lee
FS et al' were 128 and 89 respectively. Among the
sensorineural hearing loss patients the male : female
ratio was 1.44:1.The number of male and female
patients studied by Suzuki K et al* were 607 and
317 respectively and the male: female ratio was
1.91:1. In our study this ratio was 1.94:1. This is
consistent with the study done by others.

Lee FS et al® in their study of 217 patients found
mean total cholesterol values to be 221.83 + 20
mg/dl. Jones NS et al® in their study on 85 patients
found mean total cholesterol values to be
225.77mg/dl. In the present study the mean
cholesterol values were found to be 255.80 mg/dl.
The values were comparable with the above studies.
Among the male population of the study group,
Suzuki K et al® found mean total cholesterol to be
202+32.5 and 210.9+39.1 mg/dl in the female
population. In the present study the mean total
cholesterol were 254.55+44.91 and 258.24+41.18
mg/dl in the males and females respectively.

The mean total cholesterol values among various
groups of SNHL in both males and females in the
above studies were statistically significant and
directly proportional to the degree of SNHL in
accordance with the above mentioned studies.
Increase in total cholesterol showed worsening of
hearing.

Lee FS et al' in their study found the mean HDL
values were found to be 32.12+6.81mg/dl. Suzuki K
et al** found mean HDL to be 54.6+14 and
66.5£15mg/dl in the male and female patients
respectively. The present study revealed mean HDL

in male and female patients to be 32.94+5.49 and
30.53+£5.52mg/dl respectively. These values were
statistically significant and showed a negative
correlation in the hearing loss. Increase in HDL
showed better hearing.

Comparing the various lipid parameters with NCEP
Adult treatment Panel I11 guidelines it can be noted
that total cholesterol triglycerides and LDL in both
sexes were found to be elevated in an ascending
order from mild to severe degrees of hearing loss
and lower in cases of moderately severe and severe
hearing loss’.

Friedrich G et al® found no change in serum
triglyceride or total cholesterol concentrations in
patients with neuro-otological symptoms such as
dizziness, tinnitus or SNHL. These patients had a
significantly elevated LDL concentration and ratio
of LDL/HDL in serum. They suggested an
association between atherosclerosis and inner ear
dysfunction.

In the present study the total cholesterol
triglycerides and LDL levels were found to be
statistically significant and their increase showed
worsening of hearing. The HDL levels were high in
mild SNHL compared to severe SNHL, which is
similar to the above study.

Gates GA et al® reported no correlation of hearing
levels with total cholesterol or triglycerides, but
HDL in women negatively correlated with hearing
levels.

In the present study there was a positive correlation
of hearing levels with cholesterol triglyceride and
LDL in both males and females. But HDL was
negatively correlated with hearing levels in both
males and females.

Oxidative LDL is believed to play an important role
in the events associated with the initiation of
atherosclerosis’®. Uptake of oxidised LDL via
recognition of the modified apolipoprotien B at the
macrophage scavenger receptors leads to the
formation of lipid laden foam cells in vitro,
resembling those in the fatty streak. HDL has been
shown to prevent oxidative modification of LDL in
vitro, as well as in vivo®™.
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These results suggests that a low serum HDL and
high LDL is associated with atherosclerosis related
micro circulatory disturbances of the cochlear
vasculature and increased susceptibility of the
cochlea to noise. When combined with daily
exposure to noise, these changes can lead to hearing
loss. Low cholesterol diet and anti-lipid therapy can
provide significant improvement by way of lowered
tinnitus intensity and improvement in average
hearing thresholds in NIHL patients®.

CONCLUSION

The study shows a significant relationship between
serum lipids and various degrees of sensorineural
hearing loss. Increase in total cholesterol,
triglycerides and LDL, were associated with
worsening of hearing levels. Elevated levels of HDL
were found to be associated with better hearing
levels. In the light of the study there is a need for
early detection of patients with
hyperlipoprotienemia who are at risk for
atherosclerosis as they are candidate for both
coronary artery disease, hearing loss and vestibular
dysfunction.

ABBREVIATIONS

SNHL : Sensorineural hearing loss
LDL : low density lipoprotein
HDL: High density lipoprotein
TC: Total Cholesterol

TG: Triglyceride

SD: Standard deviation
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