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ABSTRACT:  

Background: Drug induced ototoxicity is an important cause of deafness worldwide and a concern for 

the medical community. The effect of hearing loss on the quality of life is detrimental and therefore 

should be prevented as far as possible through careful monitoring and management of ototoxic 

medication.  

Method: Survey was carried out to assess the knowledge and understanding about drug induced 

ototoxicity. A Google form was designed, validated and sent to almost 400 medical practitioners and 

students of BASLP programme spread across central India. It was successfully answered by 86 

recipients. 

Results: 49.41% responses were from medical practitioners, comprising of ENT surgeons and subject 

experts while the rest 50.59% were BASLP students. New hearing impaired subjects per week were 20-

30, amongst these 5-6 subjects were suspected with drug induced ototoxicity. Most common drugs 

responsible for ototoxicity were aminoglycosides, macrolides & salicylates as mentioned by medical 

practitioners, while according to BASLP students antineoplastic agents, aminoglycosides and loop 

diuretics were the most common ototoxic drugs. There was a difference between the steps undertaken 

for their redressal amongst medical practitioners and BASLP students. 

Conclusion: Aminoglycosides (63.5%) and antineoplastic agents (60%) are the commonest ototoxic 

drugs. Results of the study revealed that most of the participants are aware and have good knowledge 

about ototoxicity and ototoxic drugs. 
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Introduction 

Drug induced ototoxicity is the pharmacological 

adverse reaction affecting the inner ear or 

auditory nerve, characterized by cochlear or 

vestibular dysfunction.
1
 Ototoxicity remains a 

clinical concern due to its reported association 

with atleast 130 medications.
2
 Aminoglycoside 

antibiotics, platinum-based chemotherapeutic 

agents, loop diuretics, macrolide antibiotics and 

antimalarials are the commonly used ototoxic 

drugs.
3
 Symptoms include tinnitus, dizziness and 

difficulty in understanding speech in noise.
 4

 

Unfortunately, the incidence of ototoxicity has 

been largely underreported because high-

frequency hearing loss does not tend to interfere 

with routine communication and usually goes 

unnoticed. If hearing impairment becomes 

permanent, this can significantly impact quality 

of life and therefore should be considered when 

choosing drug therapy to minimize risk.
 5

 

Evidence has shown early detection of toxicity 

through prospective ototoxicity monitoring 

allows for consideration of treatment 

modification to minimize or prevent permanent 

hearing loss and balance impairment. One of the 

main factor that affect the early diagnosis and 
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intervention of hearing loss is inadequate 

knowledge by medical personnel.
6
 It is critically 

important that physicians should have the most 

current information available related to different 

facts about hearing loss. A knowledge and 

attitude survey aims to understand what people 

know about a certain concept or problem and how 

they react towards it.
7 

Therefore this survey was carried out to assess 

the knowledge and understanding about 

ototoxicity and ototoxic drugs among those 

individuals involved in screening, detection, 

prevention and treatment of drug induced 

ototoxicity. 

MATERIAL AND METHODS 

In our endeavor to assess the awareness about 

drug induced ototoxicity, we conducted a survey. 

This survey was done among the medical 

practitioners and students of Bachelor of 

Audiology Speech Language Pathology (BASLP) 

graduate programme, during the period of 

September-October 2018 using a questionnaire. 

A Google form was designed and validated. Then 

it was sent to almost 400 medical practitioners 

and students of BASLP programme spread across 

central India. It was successfully answered by 86 

recipients. Questions asked were, the number of 

hearing impaired subjects which they see every 

week, number of ones who were suspected to 

have drug induced hearing loss, most common 

suspected drugs & subsequent steps taken up by 

them. 

The data from filled Google form was collected, 

analyzed and expressed as percentage (n %). 

RESULTS 

Amongst the 86 responses, one was not included 

as it was incomplete. Out of the 85 responses 

which were assessed 42 (49.41%) were from 

medical practitioners, comprising of ENT 

surgeons and subject experts while the rest 43 

(50.59%) were BASLP students, who were first 

to interact with the subjects with suspected drug 

induced ototoxicity. 

On an average they came across 20-30 new 

hearing impaired subjects per week, amongst 

these 5-6 subjects were suspected with drug 

induced ototoxicity. There was a difference 

between the suspected drugs and the steps 

undertaken for their redressal amongst medical 

practitioners and BASLP students as shown in 

table no. 1 & 2. 

Most common drugs which are considered 

responsible for ototoxicity by the medical 

practitioners and BASLP students are shown in 

figure 1 and 2. The most common interventions 

were audiological evaluation, symptomatic 

treatment and reinforcement of awareness 

(faculty) and counseling, referral & frequent 

hearing evaluation (BASLP students). 

 

Table 1: Knowledge of medical practitioners about ototoxicity and ototoxic drugs 

 

Sr. No.  Questions Response 

1 Number of participants 42 (49.41%) 

2 New hearing impaired subjects per week 27 per week 

3 Suspected / diagnosed to be drug induced  5 per week 

4 Most common suspected drugs Aminoglycosides, Macrolides, Salicylates  

5 Most frequent steps taken Audiological evaluation, symptomatic treatment and 

awareness 
 

Table 2: Knowledge of BASLP students about ototoxicity and ototoxic drugs 

Sr. No.  Questions Response 

1 Number of participants 43 (50.59%) 

2 New hearing impaired subjects per week 21 per week 

3 Suspected / diagnosed to be drug induced  6 per week 

4 Most common suspected drugs Antineoplastic agents, Aminoglycosides, Loop 

diuretics  

5 Most frequent steps taken Counselling, referral and frequent hearing evaluation 
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Figure 1: Suspected ototoxic drugs - Medical practitioners 

 

Figure 2: Suspected ototoxic drugs – BASLP students 

 

DISCUSSION 

A significant number of medications that are 

prescribed by doctors to treat cancers, 

tuberculosis and infections are ototoxic.
8
 Our 

study determined the participants’ knowledge and 

understanding of ototoxicity and ototoxic drugs. 

In comparing knowledge and practices between 

the levels of expertise, it was found that BASLP 

students were more expressive while medical 

practitioners were more adept at the further 

management and reinforcing the awareness about 

the drug induced ototoxicity.  

Most common drugs responsible for ototoxicity 

were aminoglycosides (57.1%), macrolides 

(42.7%) & salicylates (42.6%), as mentioned by 

medical practitioners, while according to BASLP 

students antineoplastic agents (90.7%), 

aminoglycosides (69.8%) and loop diuretics 

(62.8%) were the most common ototoxic drugs. 

The study reinforced the earlier findings that the 

most of the drug induced hearing loss is seen in 

subjects being treated for tuberculosis, cancer and 

renal failure. Hence the knowledge of our 

respondents is in line with previous findings.
9
 

Aminoglycosides (63.5%) and antineoplastic 

agents (60%) are the commonest ototoxic drugs 

in our survey. Antibiotics and antineoplastic 

agents are perhaps the most commonly used 

medications that can cause hearing loss 
10

 similar 

to our study. Although sources differ, it is 
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estimated that aminoglycosides affect 

approximately 33% of patients 
11

 and 

chemotherapy drugs (e.g. cisplatin or carboplatin) 

affect 22% - 70% of the patients. 
12

 

Aminoglycosides are the antibiotics that are 

highly effective in treating life threatening gram 

negative bacterial infections, such as meningitis 

and bacterial sepsis in infants. 
13,14

 Individuals 

that receive sufficiently high doses of 

aminoglycosides experience both functional 

and/or morphological damage in the cochlea.
15

 It 

should be noted that the clinical impact of 

ototoxicity due to aminoglycosides is minimal in 

current practice with appropriate monitoring. This 

is not the case however with the use of certain 

macrolide antibiotics such as azithromycin. While 

a periodic use dose not impose a significant 

threat, chronic administration can cause 

permanent hearing loss. 
16 

Cisplatin is a mainstay of treatment in variety of 

solid tumors, notably testicular cancer. The major 

toxic side effects include nephrotoxicity, 

peripheral neurotoxicity and ototoxicity. 
17 

Risk 

of cisplatin ototoxicity appears to increase at 

extremes of ages, with elderly patients and 

pediatric population being particularly at risk. 
18 

Although both cause ototoxicity due to oxidative 

stress, the mode of cell death differs. Cisplatin 

primarily triggers an apoptotic cell death 

pathway, whereas aminoglycosides triggers both 

necrotic and apoptotic cell death pathways. 
19,20

 

Beyond recognition of commonly used 

medications that can cause ototoxicity, clinicians 

can consider several factors while designing a 

medication regimen including, but not limited to 

concomitant use of ototoxic agents, dose and 

frequency of administration and renal function. 

Not surprisingly, co-administration of ototoxic 

agents, utilization of high doses or frequent 

administration may warrant close assessment 

through monitoring of laboratory values or 

clinical status of the patient. This is especially 

important in the case of renal decomposition, as 

this may increase the risk for ototoxicity. 

Audiological evaluation, symptomatic treatment 

& reinforcement of awareness were most 

common interventions done by the medical 

practitioners. Counseling, referral and frequent 

hearing evaluation were the common 

interventions by the BASLP students which are 

similar to the western scenario where 43.7% 

indicated referral to an audiologist.
6
 

Ototoxic hearing loss often progresses unnoticed 

until a communication problem becomes 

apparent, signifying that hearing loss within the 

speech frequency range has occurred. Therefore, 

early detection of ototoxicity must involve direct 

auditory function assessment. Role of high 

frequency audiometry in early detection of 

development of ototoxicity is noticeable.
 5

 

Patients undergoing long term therapy with 

ototoxic agents must undergo audiological 

surveillance during treatment. Any significant 

change in the auditory thresholds should be 

evaluated by the ENT specialist before further 

continuation of treatment. If hearing changes are 

identified, physicians may alter dosages or 

discontinue treatment with current medications, 

switch to less toxic drugs, or continue treatment 

and prepare the patient and family to cope with 

the hearing loss. If no hearing changes are noted, 

physicians may aggressively treat the disease 

with increased confidence. Early detection and 

monitoring of ototoxic hearing loss provides 

opportunities for counseling regarding 

communication strategies and implementation of 

aural rehabilitation. 

Ototoxicity is a detrimental adverse effect, but its 

impact can be minimized by following 

precautionary standards. Assessment of any past 

medical history including hearing loss, dizziness 

or tinnitus, baseline hearing and review of the 

medication regimen for ototoxic agents help 

reduce overall incidence. Additionally, utilization 

of ototoxic agents at the lowest effective dose for 

the duration necessary should be emphasized. 

Reporting these cases to pharmacovigilance 

programme of India will help us build better 

clinical prediction guides and modify our own 

treatment strategies. Further research is necessary 

to prevent and augment the ototoxicity.  

CONCLUSION 

Treatment with ototoxic medications can cause 

hearing loss with potential, social, emotional and 

vocational consequences. Ototoxicity monitoring 

provides opportunities to consider alternative 



Dr. Sonali Rode et al. International Journal of Medical Science and Diagnosis Research (IJMSDR)  
 
 

 
 145 

treatment regimens to minimize or prevent 

hearing loss progression. Audiological 

management of such patients can be an integral 

part of a therapeutic treatment plan, improving 

quality of life during and after treatment. Further 

research is required to find out methods to 

prevent ototoxicity.  
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