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ABSTRACT 

Objective: To determine the association of Macrolide, use and hearing loss in young adults. 
Study design: Quasi-experimental study. 
Place and Duration of Study: ENT Head and Neck Surgery Department Combined Military Hospital, Rawalpindi, Pakistan 
from May 2023 to Oct 2023. 
Methodology: A total of 54 patients fulfilling the selection criteria were enrolled after taking written informed consent and 
were divided into two Groups of 27 patients each. Group I consisted of patients with history of Macrolide use, Group II with 
history of Penicillin use. Sensorineural Hearing Loss (SNHL) was assessed in both Groups and findings were statistically 
analyzed. 
Results: The mean age of the patients was 25.27±3.08 years, the mean duration of symptom was 7.33±2.71 days. There were 
30(55.6%) males and 24(44.4%) females in the study. SNHL was reported in 6(11.1%) patients. In Group I, 4(14.8%) patients 
developed SNHL compared to 2(7.4%) patients in Group II. SNHL rate was higher in Macrolide Group. 
Conclusion: The frequency of developing SNHL was found twice in patients who received Macrolide compared to Penicillin 
Group. 
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INTRODUCTION 

As children get older, hearing loss becomes more 
common, with 19% of children, adolescents, and 
young adults potentially affected. According to 
epidemiologic statistics, acquired causes account for 
20% of these cases, hereditary factors for 23%, and 
idiopathic factors for 56% of them.1 The large number 
of cases with unclear etiology suggests that there are 
widespread, continuing exposures occurring in the 
population that are not yet recognized and whose 
linkages are still being investigated.2 Since 
sensorineural hearing loss (SNHL) can be irreversible, 
it is imperative to identify and be aware of any such 
exposures. This is especially true if the inciting factor 
is not stopped or if appropriate treatment is not 
started right once.3 

Macrolides are among the most often prescribed 
medications for young adults, adolescents and 
children because they can be used to treat common 
ailments like sinusitis, otitis media, pneumonia, 
Helicobacter pylori or Campylobacter species 
infections of the gastrointestinal tract, and sexually 
transmitted diseases.4 In addition to acting as 

antibiotics, Macrolides also have important 
immunomodulatory and antiviral actions. The use of 
Macrolide has increased over time in different 
countries. However, due to the widespread use of 
Macrolides, people are at risk for side effects like 
ototoxicity, gastrointestinal side effects, bacterial 
resistance and QTc prolongation.5 

The relationship between the usage of Macrolides 
and ototoxicity has been examined in a number of 
earlier research.6 Tinnitus and SNHL are two signs of 
ototoxicity. An analysis of four randomized controlled 
trials by the Cochrane review found that people who 
use Macrolides experience hearing loss more 
frequently.7 Another comprehensive study found that 
even when given at recommended oral doses, SNHL is 
related to either oral or IV Macrolide use.8  While some 
studies indicated that SNHL is permanent and dosage 
dependent, others discovered that it is reversible. In 
comparison to other antibiotics, Macrolides did not 
appear to carry a higher risk of SNHL, according to 
other larger-scale investigations, a retrospective cohort 
and a case-control study.9 In a recent meta-analysis, 
there was no overall correlation between Macrolide 
antibiotics and SNHL (Odds ratio 1.30).10 Previous 
studies on Macrolide usage and hearing loss had 
limitations and yielded contradictory results, with 
most studies consisting of small populations and 
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larger studies based on health claims data. Therefore, 
the current study aims to determine the association 
between the use of Macrolide and sensorineural 
hearing loss in young adults in Pakistan. The study 
will guide about an association between a commonly 
prescribed antibiotic and development of a serious 
complication, which if found to be significant can 
guide the treating physicians about reducing the use 
of Macrolide and detecting this complication earlier in 
order to prevent the development of further 
morbidity. 

METHODOLOGY 

It was a Quasi-experimental study. The study 
was carried out at the Combined Military Hospital, 
Rawalpindi, for a duration of six months i.e. from May 
2023 to October 2023, after getting approval from the 
Ethical Review Committee (ERC number: 423). The 
sample size of 54 patients was calculated by keeping 
95% confidence level, 5% margin of error, taking 
expected frequency of SNHL in young adults as 
3.7%.11 Non-probability consecutive sampling 
technique was used. 

Inclusion Criteria: The study enrolled 54 patients of 
age 18 to 30 years, of both genders, and divided them 
by odd and even numbers into two Groups of equal 
numbers i.e. 27 in each Group. Group 1 consisted of 
individuals with a history of Macrolide exposure for 
any cause in the previous 6 months, Group II 
consisted of individuals with a history of Penicillin 
exposure for any condition in the previous 6 months. 

Exclusion Criteria: Patients who were on one or more 
antibiotics at the time of enrollment, patients who had 
previously been diagnosed with any kind of hearing 
loss, and patients who had concurrent hospital stays 
were excluded. 

After getting written informed consent from all 
patients who fulfilled the selection criteria, 
participants were enrolled in the study. A thorough 
history of the patients and clinical examination of all 
participants was done, and findings were noted down 
on a proforma. Patients were categorized as cases and 
controls. Cases were defined as those who had 
sensorineural hearing loss and control Groups 
comprised of healthy people without hearing loss. 
Hearing assessment was performed at baseline by 
pure tone audiometry (PTA). Pure tone audiometry 
(PTA) was used to establish the diagnosis of SNHL. 
PTA was classified as PTA0.25–8 ≥35 dB based on the 
Global Burden of Disease classification's cut-off for 
moderate hearing loss, which included 0.25 and 8 

kHz.12 In order to establish a 1:1 risk-set sampling, 
cases and controls were matched according to age, 
gender, and the duration since the prescription date. 
We identified prescriptions of Macrolide for 
Erythromycin, Azithromycin, Telithromycin, 
Clarithromycin and Fidaxomicin, excluding topical 
medication, in order to ascertain the status of 
Macrolide exposure. Because the Penicillin class of 
medications is expected to have no connection with 
hearing loss, it was chosen as the control exposure. 
Penicillin G potassium, Cloxacillin, Dicloxacillin, 
Carbenicillin, Indanyl sodium, Oxacillin, 
Phenoxymethyl Penicillin, Ampicillin, Ampicillin-
sulbactam, and Amoxicillin were among the 
antibiotics in the Penicillin Group. Findings were 
noted down on the proforma and were subjected to 
statistical analysis.  

The data was analyzed through Statistical 
Package for social sciences (SPSS) version 25.0. 
Quantitative data such as age, duration of symptoms 
and PTA values were presented as Mean±SD. 
Qualitative data such as age Group, gender, smoking 
history, symptom duration and type of exposure 
(Macrolide or Penicillin) were presented as frequency 
and percentages. The frequency between exposure 
status and the presence of hearing loss was examined 
by using the chi-square test. The p value ≤ 0.05 was 
considered as significant.  

 

Figure: Patient Flow Diagram 
 

RESULTS 

A total of 54 patients were enrolled. The mean 
age of the patients was 25.27±3.08 years, the mean 
duration of symptom was 7.33±2.71 days and the 
mean PTA value was 27.81±8.57 dB (Table-I).  With 
respect to age Group, there were 30(55.6%) patients 
between 18 to 25 years of age and 24(44.4%) patients 
between the age of 26 to 30 years. There were 



MMaaccrroolliiddee  UUssee  aanndd  HHeeaarriinngg  LLoossss 

Pak Armed Forces Med J 2025; 75(6):1242 

 

30(55.6%) males and 24(44.4%) females in the study. 
History of smoking was present in 15(27.8%) patients. 
SNHL was reported in 6(11.1%) patients. The duration 
of symptoms was ≤7 days in 28(51.9%) patients and >7 
days in 26(48.1%) patients (Table-II). Among the 
Macrolide user Group, 4(14.8%) patients had SNHL 
compared to 2(7.4%) patients of SNHL in the Penicillin 
user Group. The p-value of 0.185 suggests that the 
difference in hearing loss frequency between the two 
Groups is not statistically significant (Table-III).  

Table-I: Descriptive Statistics in Study Participants (n=54) 

Variables 
Mean±Standard 

deviation 

Age (in years) 25.27±3.08 

Duration of Symptoms (in days) 7.33±2.71 

Pure tone audiometry (PTA) value (in dB) 27.81±8.57 

 

Table-II: Frequency Distribution of Qualitative Variables in 
Study Participants (n=54) 

Variables Frequency (Percentage) 

Age Group 

18 to 25 years 
26 to 30 years 

30(55.6%) 
24(44.4%) 

Gender 

Male 
Female 

30(55.6%) 
24(44.4%) 

History of Smoking 

Yes 
No  

15(27.8%) 
39(72.2%) 

Symptoms Duration 

≤7 days 
>7 days 

28(51.9%) 
26(48.1%) 

Type of exposure 

Macrolide 
Penicillin 

6(11.1%) 
48(88.9%) 

 

DISCUSSION 

The current study results showed that the rate of 
developing SNHL was twice in the patients who had 
exposure to Macrolide compared to the development 
of SNHL in the Penicillin Group, denoting that the risk 
of hearing loss was increased with Macrolide 
exposure.  
 

Table-III: Hearing Loss Frequency in Macrolide and Penicillin 
Exposed Groups (n=54) 

Study Groups 

Hearing loss 
Present  
n (%) 

Hearing loss 
Absent  
n (%) 

Total p-value 

Macrolide use 4(14.8%) 23(85.2%) 27 

0.185 

Penicillin use 2(7.4%) 25(92.6%) 27 

 

One of the most often prescribed drugs for young 
patients and children is Macrolide.13 According to 
surveys of randomly chosen households, 0.6% of 
children had used this drug just in the last week. 
Additionally, there may be an increase in the usage of 
Macrolides among children, teenagers, and young 
adults between the ages of 4 and 18. Due to this 
widespread use, the potential link with public health 
may still be significant even if just a small percentage 
of Macrolide users have SNHL. Because there are 
more than 54 million prescriptions for Macrolides, a 
risk difference of just 0.7% is expected to affect 7000 
people for every 1 million prescriptions, or 378,000 
patient’s annually.14 Additionally, the therapeutic 
window might be constrained if SNHL develops 
suddenly. When steroid treatment is advised, it might 
be best administered during the first 14 days following 
hearing loss.15 The suspected agent should be stopped 
as soon as possible. Therefore, early detection and 
clinician and parent knowledge are crucial. The rare 
development of SNHL in adults with concomitant 
illnesses has been associated with intravenous or high-
dose Macrolide therapy; however, there have been 
little research on the auditory effects of oral outpatient 
dosage for children, adolescents, and young adults.16  

Our study compared the rate of development of 
SNHL among Macrolide and Penicillin users and 
found that the rate of developing SNHL was twice in 
patients who received Macrolide compared to those 
who received Penicillin. Dabekausen et al., in a meta-
analysis revealed that patients with SNHL had higher 
probabilities of receiving a prescription for a 
Macrolide than a prescription for Penicillin (adjusted 
odds ratio, 1.31) and when diagnosis and testing took 
place more than 180 days after antibiotic exposure, 
there were substantially higher probabilities of being 
exposed to Macrolides than Penicillin (adjusted odds 
ratio, 1.79).14 Alsowaida et al., in a meta-analysis 
revealed that the frequency of SNHL was higher in 
patients who received Macrolide compared to control, 
however, there was no significant association between 
Macrolide usage and hearing loss as was indicated by 
an odds ratio of 1.2.17 Lieu and Rybak revealed that 
SNHL occurred in 78 patients who were given 
Macrolide and majority had SNHL of reversible 
nature.18 Haffernen et al., revealed that 7% patients 
developed SNHL after taking Macrolide.19 These 
findings support our study findings that patients who 
received Macrolide developed SNHL, however, 
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contradictory evidence has been yielded by previous 
studies in terms of association between Macrolide 
usage and SNHL.  

The strength of our study is that many of the 
studies conducted previously were patient based and 
very few population-based studies have been carried 
out and thus our study is a population-based study 
conducted locally which can provide better results. 
After literature research there is no evidence based 
study in Pakistan relating to Macrolide usage and 
SNHL however Atif et al., highlighted the role of 
Streptomycin in Multidrug resistant Tuberculosis.20 
Furthermore, we used pure tone audiometry rather 
than subjective documentation of SNHL, thus 
reducing the risk of bias. 

LIMITATIONS OF STUDY 

There were certain limitations to the study. The 
association of Macrolide with hearing loss was only assessed 
in patients who had otitis media and it could not be 
established if the use of Macrolide for other indications 
similarly led to significant association with hearing loss or 
not.  

CONCLUSIONS 

The current study concluded that the rate of 
developing SNHL was twice in patients who received 
Macrolide compared to the rate of developing hearing loss 
among patients who received Penicillin. Clinicians should be 
aware of this harmful effect of medicine, particularly when 
Macrolide antibiotics are used long-term, and further 
research is required to validate the relationship and explore 
the pathophysiological mechanism. Future studies must be 
carried out on a larger sample size for validating the 
findings of current study. 
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