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The effect of low dose Aspirin on age-related

hearing loss

Abstract

Objective: The aim of the research was to find out if administration of low dose
Aspirin (81 mg) had a protective impact against age related hearing loss.

Methods: We performed a retrospective non-interventional study of all patients at
King Abdulaziz University hospital (KAUH) who had age related hearing loss. A total
of 31 patients were collected, looking at different variables among them. A telephone
questionnaire was included to collect missing information. We further classified them
based on the use of low dose Aspirin, and degree of hearing loss by looking at their
last audiometric data. Lastly we selected patients who had multiple audiometric data
to see the effect of low dose aspirin on their hearing.

Results: A total of 31 patients with age related hearing loss were included in this
study, 13 out of them were males, from which 7 were on low dose aspirin, and 18 were
females, from which 8 were on low dose Aspirin. With classification of their degree of
hearing loss, the majority of patients on low dose aspirin had mild to moderate hearing
loss, while the majority of patients not on Aspirin had normal to mild degree of
hearing loss. When we looked at the differences between intensities of each frequency
of multiple readings of 16 patients, which showed that 50% of them were on low dose
aspirin and all of them showed preservation in their hearing. However, patients who
were not on Aspirin, 31.3% of them showed preservation in their hearing and 18.8%
did not have any effect on hearing preservation.

Conclusion: Low dose aspirin did not show hearing protection when we looked at
one audiometric data done for patients with age related hearing loss. However, when
multiple audiometric data were compared among patients depending whether they are
using low dose Aspirin or not, there was a positive impact of low dose aspirin on the
preservation of hearing. Studies with larger sample sizes are needed to support our
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observation.

Background

Salicylate, which is the active constituent of Aspirin, is usually used
as an anti-inflammatory, analgesic and antipyretic drug. Moreover,
people at high risk of heart attack take low dose of Aspirin daily' as a
mean of secondary prevention.? With regard to its protective effects,
Aspirin as an antioxidant appears to be neuro- and otoprotective.?
However, studies show that administration of high doses Aspirin (325
mg) had an ototoxic effect leading to hearing loss.* On the other hand,
studies have shown that co-administration of Aspirin with gentamicin,
which is considered to be ototoxic, had a protective effect against
hearing loss,” also animal studies have shown that NSAIDs in low
doses can protect against cochlear injury due to noise and aging, but
the effect on human is yet to be determined.® In our study, we aimed to
find out if administration of low dose Aspirin (81 mg) had a protective
impact against hearing loss due to aging.

Methodology

This was a retrospective non-interventional study of all patients
who had age related hearing loss in the past five years. The study
was approved by the institutional review board (IRB). A total of 31
patients who had age related hearing loss, were included and their
data were gained from the medical records. The following data was
extracted from the records, demographic data, use, duration& dose of
Aspirin, other ear diseases, medications, and chronic illnesses.

Also we included a telephone questionnaire to collect the missed
data from medical records, including their medical condition, if they
were exposed to loud sounds for long periods at some points of their
life and if they ever used any ototoxic medications. The research team
took the last reading of the Pure Tone Audiometry (PTA) readings
from all 31 patients, and multiple readings of different dates of the
PTA data from 16 of them.

Classification of the degree of hearing loss was done according
to Jerger’s classification,” and since there was asymmetry in hearing
in most patients, the correlation was made between each ear and the
use of aspirin. In the latter group, the average difference between the
intensity (in dBnHL) of each frequency of PTA readings depending on
the duration of Aspirin use was calculated. Data entry was done using
Microsoft Excel while analysis was done using SPSS version 19.
Student t test and Pearson’s Chi square were used to test associations
where appropriate.

Results

The study looked at the effect of low dose aspirin on the PTA
readings of 31 patients who had age-related hearing loss during the
last 5 year-period under review. 41.9% of them were male, and 58.1%
were female.

Almost half of our patients were on low dose aspirin (48.4%).
Some patients, who were on low dose aspirin, had a mild to moderate
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degree of hearing loss (9.7% in the right ear, 12.9% in the left ear).

On the other hand, patients who weren’t on low dose Aspirin had
normal to mild degree of hearing loss (12.9% in the right ear, 16.1% in
the left ear) (Table 1). The difference statistically was not significant
(p=0.295 and p=0.503respectively).

Table 1 shows that most patients who were on low dose aspirin,
had a mild to moderate degree of hearing loss in left ear(12.9%), on
the other hand 16,1% of patients who weren’t on Aspirin had normal
to mild degree of hearing loss. In the right ear, 9.7% of patients on low
dose Aspirin had mild to moderate degree of hearing loss, and 12,9%
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of patients who weren’t on Aspirin had normal to mild degree of
hearing loss. The difference statistically was not significant (p=0.295)
(p=0.503)respectively

The difference between threshold intensity levels of frequencies
250, 500, 1000, 2000, and 4000 were calculated in 16 patients with
multiple PTA readings over the years, 50% of them were on Aspirin
and all of them showed preservative effect on the hearing (Table 2).
50% of patients were not on aspirin,31.3% of them showed unchanged
hearing levels, while 18.8% had deterioration of hearing. Though the
difference statistically was not significant (P = 0.1).

Table | The Effect of low Dose Aspirin on Degree of Hearing loss in single reading

Degree of hearing loss in Use of Aspirin

Degree of hearing loss in Use of Aspirin

Right ear Yes No Total Left ear Yes No Total
Normal to mild 2(6.5%) 4(12.9%) 6 Normal to mild 1(3.2%) 5(16.1%) 6
Normal to Profound 1(3.2%) 0 | Normal to Moderate 1(3.2%) 2(6.5%) 3
Mild to Moderate 3(9.7%) 1(3.2%) 4 Normal to Sever 3(9.7%) 0 3
Mild to Sever 2(6.5%) 1(3.2%) 3 Mild to Moderate 4(12.9%) 2(6.5%) 6
Mild to Profound 2(6.5%) 0 2 Mild to Sever 1(3.2%) 1(3.2%) 2
Moderate to Sever 0 1(3.2%) | Mild to Profound 1(3.2%) 2(6.5%) 3
Moderate to Profound 0 1(3.2%) | Moderate to Sever 1(3.2%) 1(3.2%) 2
Sever to Profound 1(3.2%) 0 | Moderate to Profound 1(3.2%) 2(6.5%) 3
Normal 2(6.5%) 2(6.5%) 4 Sever to Profound 1(3.2%) 0 |
Mild 1(3.2%) 3(9.7%) 4 Mild 1(3.2%) 1(3.2%) 2
Moderate 1(3.2%) 0 |

Profound 0 3(9,7%) 3 Total 15(48.4%) 16(51.6%) 31
Total 15(48.4%) 16(51.6%) 31

Table | shows that most patients who were on low dose aspirin, had a mild to moderate degree of hearing loss in left ear(12.9%), on the other hand 16,1%
of patients who weren’t on Aspirin had normal to mild degree of hearing loss. In the right ear, 9.7% of patients on low dose Aspirin had mild to moderate
degree of hearing loss, and 12,9% of patients who weren’t on Aspirin had normal to mild degree of hearing loss.The difference statistically was not significant

(p=0.295) (p=0.503)respectively

Table 2 The effect of low dose aspirin on degree of hearing loss in multiple reading

Use of aspirin  Effect on hearing loss Total
Positive effect No effect

Yes 8 (50%) 0 8

No 5(31,3%) 3(18,8%) 8

Total 13(81,3%) 3(18,8%) 16(100%)

Discussion

Aspirin is widely used as an anti-inflammatory, analgesic, and
antipyretic drug. Moreover, it’s been used daily with low doses as
means of secondary prevention for people at high risk of developing
heart attack.! However, studies showed that administration of high
dose aspirin (325 mg) had an ototoxic effect including hearing loss.*

Animal studies have shown that NSAIDs in low doses can protect
against cochlear injury due to noise and aging, but the effect on human
is yet to be determined.®

A total of 31 patients who had age related hearing loss, with
the exclusion of drug induced and noise induced hearing loss were
included in the study. Thirteen (41.9%) of them were male, from
which 7 (22.6%) were on low dose aspirin and 18 (58.1%) of them
were female, from which 8 (25.8%) were on low dose aspirin. When
we looked at the last audiometric data done for patients with age
related hearing loss some patients, who were on low dose aspirin,
had a mild to moderate degree of hearing loss (9.7% in the right ear,
12.9% in the left ear). On the other hand, patients who weren’t on low
dose Aspirin had normal to mild degree of hearing loss (12.9% in the
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right ear, 16.1% in the left ear) (Table 1). The difference statistically
was not significant (p=0.295 and p=0.503 respectively). However,
when the average difference between intensities of each frequency
was calculated on a selected sample of 16 patients (who had age
related hearing loss, with multiple audiometric data over the last 5
years) a difference in hearing preservation was identified. Incidentally,
eight of those patients (50%) were on low dose Aspirin and 8 (50%)
weren’t on low dose aspirin. All the 8 patients who were on low dose
aspirin showed preservation in their hearing. What we meant by
hearing preservation is no change or deterioration in hearing level.
In contrast, patients who weren’t on aspirin, 5 of them [31.3%] had
no hearing change while 3 of them [18.8%] had deterioration in their
hearing. Our results support the study that concluded that “aspirin as
an antioxidant appears to be neuro- and oto-protective”.? On the other
hand, our results oppose a Korean study, which showed few reports of
salicylate-induced ototoxicity, and the majority was caused by a low
dose of aspirin.?

Conclusion

Low dose aspirin did not show hearing protection when we
looked at one (the last) audiometric data done for patients with age
related hearing loss. However, when multiple audiometric data were
compared among patients depending whether they are using low dose
Aspirin or not, there was a positive impact of low dose aspirin on the
preservation of hearing. Studies with larger sample sizes are needed
to support our observation.
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