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Abstract 
 Otitis media with effusion (OME) is a chronic accumulation of fluid within the middle ear cleft 
and sometimes the mastoid air cells system. The disease is more common among children. 
Surgical management is cost effective and carry complications from anaesthesia and surgical 
intervention. The condition can be resolved with high percentage by using mucopeptide 
breaking agent N-acetylcysteine 
 The aim of this study is to evaluate the effect of N-acetylcysteine on the resolution of otitis 
media with effusion in children. 
 Fifty seven children (107 ears) aged between 4-15 years with OME were included in this study. 
Patients underwent a thorough otorhinolaryngological examination and were divided into two 
groups; in the study group of 30 patients, N-acetylcysteine was administered, and the control 
group of 27 patients did not receive this treatment. 
  Patient were followed-up at attendance, one month, two months and three months later with 
microscopical ear examination, tympanometric and pure tone audiometric examination.  
 Patients were 39 males (68.4%) and 18 females (31.6%), 50 of them were with bilateral and 7 
with unilateral disease. Following the treatment, there was improvement in the hearing loss as 
air bone gap was decreased. This improvement was statically significant in comparing the study 
and control groups (P value= 0.022). Number of ears with type A tympanogram increased to a 
rate of 74%, 71% in the right and left ears respectively in the study group. This rate was 
statically significant in comparing with the control group (P value=0.014). 
 In conclusion, N-acetylcysteine is effective in the treatment of children with OME as well as that 
N-acetylcysteine has minimal side effect and can be used safely in patients who are medically 
unfit for general anaesthesia. 
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Introduction 
Otitis media with effusion (OME) is a 
chronic accumulation of fluid in the 
middle ear and sometimes in the mastoid 
air cells system without evidence of 
infection. Symptoms usually involve 
hearing loss or aural fullness but typically 
do not involve pain or fever1. The 
underlying causes for OME are; 
respiratory tract infections, acute otitis 
media and/or allergy, followed by 
mucous production in the middle ear. 
Other important factor is eustachian tube 
dysfunction due to mechanical 

obstruction or physiological interference 
with the mucous clearance2. Diagnosis of 
OME depends on history, pneumatic 
otoscopy, pure tune audiometry and 
tympanometry1. Treatment usually done 
by the following steps; watchful waiting, 
drugs like antibiotics, steroids, 
decongestants, mucolytic, anti-
inflammatories, and surfactant2. Others 
modalities of treatment are; hearing aid 
and surgery by adenoidectomy or 
myringotomy with or without ventilation 
tube insertion2. Surgery is contraindicated 
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in patients who are medically unfit for 
general anaesthesia, only hearing ear, 
otitis externa and anatomical narrowing 
in the external auditory canal3. N-
acetylcysteine is the acetylated derivative 
of the amino acid L-cysteine and has been 
used as a mucolytic agent as well as an 
antidote for hepatotoxicity due to 
acetaminophen overdose. More recently, 
animal and human studies have shown 
that N-acetylcysteine is a powerful 
antioxidant4. N-acetylcysteine effective-
ness as a mucolytic agent results from its 
sulfhydryl group interacting with 
disulfide bonds in mucoproteins, with 
mucus subsequently being broken into 
smaller, less viscous units, in addition to 
stimulating ciliary action and the gastro-
pulmonary vagal reflex, thereby clearing 
mucus from the airways5. N-
acetylcysteine is generally safe and well 
tolerated even at high doses. The most 
common side effects associated with high 
oral doses are; nausea, vomiting, and oral 
administration is contraindicated in 
persons with active peptic ulcer. 
Infrequently, anaphylactic reactions due 
to histamine release occur and can consist 
of rash, pruritus, angioedema, 
bronchospasm, tachycardia, and changes 
in blood pressure5,6. N-acetylcysteine 
should be used with caution during 
pregnancy, and only if clearly indicated7. 
Oral administration of N-acetylcysteine 
and charcoal at the same time is not 
recommended, as charcoal may cause a 
reduction in its absorption8. Oral dose for 
N-acetylcysteine as a mucolytic agent is 
300 mg/day in children less than 14 years 
and 600 mg/day in children more than 14 
years in three dividing doses. The only 
contraindication is hypersensitivity to N-
acetylcysteine7. 
 
 
Patients and methods 
 This prospective study was carried out in 
Otolaryngology Department, Basrah 
General Hospital from July 2015 to April 
2016. Fifty seven children (107 ears) 

aged between 4-15 years. They were 39 
males (68.4%) and 18 females (31.6%), 
50 cases were with bilateral and 7 cases 
with unilateral OME.  
 The exclusion criteria include sensitivity 
to N-acetylcestiene, previous ventilation 
tube placement, previous adenoidectomy, 
craniofacial malformations, non-patent 
nasal airway from gross septal deviation, 
nasal polyps or choanal atresia and 
noncompliance. According to these 
criteria, 17 cases were excluded for the 
following reasons: Noncompliance (8 
cases), previous adenoidectomy (4 cases), 
previous ventilation tube placement (3 
cases), and cleft palate (2 cases). 
 Informed consent was taken from each 
child’s parents or close relatives 
regarding the explanation of the disease 
process, its complications, the treatment 
options and the side effects. 
 Detailed history and full otorhino-
laryngological and microscopical 
examinations were done. Rinne and 
Weber’s tests were done on cooperative 
patients. Pure tone audiometry was done 
at frequencies of 500 Hz, 1000 Hz, 2000 
Hz and 4000 Hz. Hearing loss for each 
ear was calculated through the average of 
air–bone gap taken at 500 Hz, 1000 Hz 
and 2000 Hz. Tympanometry was 
performed at the same time. 
 Patients were categorized into two 
groups: The study group including 30 
patients received N-acetylcysteine (trade 
name ALLES® effervescent tablet) in a 
dose of 300 mg/day for those aged less 
than 14 years, and 600 mg/day for 
patients aged more than 14 years,  the 
control group including 27 patients who 
did not receive any treatment but a 
watchful waiting. 
 Patient’s assessment depended on ear 
examination, pure tone audiometry and 
tympanometry and was performed at the 
end of the first month, the second month, 
and the third month after the first visit of 
each patient.  Data processing and 
analysis was carried out with Statistical 
Package for Social Sciences (SPSS) 
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software version 17.  A p-value <0.05 is 
considered statistically significant. 
 
Results 
 A total of 57 patients (107 ears) with 
OME were included in this study. The 

age of the studied groups ranged from 4 
to 15 years (mean 9±2.6 years). The 
majority of the patients belonged to the 
age group 8-11 years (49.1%) followed 
by 4-7 years (35.1%), and 12-15 years 
(15.8%), as shown in table I. 

 
Table I: Age distribution in control and study groups. 

Control Study Total  Age 
Group 

No. % No. % No. % 
4-7 9 33.3 11 36.7 20 35.1
8-11 14 51.9 14 46.6 28 49.1
12-15 4 14.8 5 16.7 9 15.8
Total 27 100 30 100 57 100 

 
There was unequal male and female distribution; 39 patients (68.4%) were males and 18 
patients (31.6%) were females as demonstrated in figure 1. 

 
Figure 1: Gender distribution in all groups. 
    
There was no great difference between the study and the control groups in regard to 
gender distribution (table II). 
 
Table II: Gender distribution of study and control groups 

Study group Control group 
Parameters No. % No. % 

Male 20 66.7 19 70.4  
Gender Female 10 33.3 8 29.6 
Total 30 100 27 100 

 
The hearing was improved as the mean 
air-bone gap decreased. In the control 
group, the mean air-bone gap decreased 
in the right ears from 32.2 dB at 
attendance to 21.8 dB at the end of the 
third month, and from 32.2 dB to 22.9 dB 

in the left ears. In the study group, the 
mean air-bone gap decreased in the right 
ears from 32.1 dB at attendance to 18.5 
dB at the end of the third month and from 
29.1 dB to 18.2 dB in the left ears, as 
seen in table III. 
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Table III: Mean hearing loss in control and study groups. 
Mean hearing loss in dB Parameters 
Time of 
attendance 

1st  
month

2nd  
month

3rd  
month 

Right 32 26 23 21 Control group 
Left 32 26 23 22 
Right 32 25 20 18 Study 

 group Left 29 24 20 18 
 Hearing loss difference between the control and study groups was non-significant at 
attendance in both right and left ears (P value 0.971 and 0.098 respectively). The 
difference became significant at the third month in the right ears (P value 0.046), and at 
second month in the ears (P value 0.041), as shown in (table-4). 
 
Table IV: P value of hearing loss difference. 

P value site 
Attendance time 1st month 2nd month 3rd month 

Right 0.971 0.747 0.062 0.046 
Left 0.098 0.166 0.041 0.022 

 
 There was an improvement in 
tympanometry results with decrease in 
type B in both control and study groups. 
Regarding study group, number of ears 
with type B, tympanogram decreased 
from 22, 23 at attendance of right and left 

ears respectively to 2 in both ears at third 
month. In the control group, number of 
ears with type B, tympanogram decreased 
from 19, 21 at attendance of right and left 
ears to 8, 10 respectively as shown in 
table V. 

 
Table V: Tympanometry findings in the study and control groups. 
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  Tympanometry results difference between the control and study groups was non-
significant at attendance in both right and left ears (P value 0.732 and 0.176 
respectively). It became significant at the second month in both right and left ears (P 
value 0.042 and 0.037 respectively) as shown in table VI. 
 
Table VI: P value of tympanogram difference. 

P value Site 
Attendance 1st month 2nd month 3rd month 

Right 0.732 0.509 0.042 0.013 
Left 0.176 0.176 0.037 0.014 

 
Discussion 
  Otitis media with effusion is quite 
common in children. It occurs after 
episodes of upper respiratory tract 
infection and resulting in hearing 
difficulty, behavioural and language 
developmental delay. Despite active 
intervention with antibiotics and 
ventilation tubes the disease has a marked 
tendency to recur, thus, a therapeutic 
strategy capable of reducing the 
frequency of recurrences is needed. N-
acetylcysteine is known to possess an 
anti-inflammatory, a mucolytic and anti-
oxidant properties9. 
 The mean age in our study was 9±2.6 
years, similar to Mohammad et al study 
that showed a mean age 8.7±2.45 years10. 
We found that, the most common affected 
age group was 8-11 years (49.1%), this 
differs from Ashoor study, which showed 
decreasing OME incidence with 
increasing age, from 40% at 2 years to 
1.4% at 11 years11. Many explanations for 
these results were; the differences in the 
nature of social life, like entry of children 
into kindergarten at which educational 
delay can detect early, this delay could be 
due to hearing impairment from OME, in 
addition to the massive screening 
performed to detect hearing difficulty at 
early childhood.  
We found OME was more common in 

males (68.4%) than females (31.6%). Our 
finding is in agreement to Baharudin et al 
study, which showed 72% males and 28% 
females12, and disagree with Boztepe et al 
study that showed 67% females and 33% 
males9. 

 There was significant improvement in 
hearing as the mean air-bone gap 
decreased, which was more prominent in 
the study group with statistically 
significant difference, (P value=0.041) in 
the left ears during the second month, and 
(P value=0.046) in the right ears during 
the third month of the study. No similar 
study was found to use pure tone 
audiometry as a parameter to follow-up 
the patients. The difference in 
tympanometry results started in the first 
month, type A tympanogram increased to 
74.1% in the right ears and 71.5% in the 
left ears during the third month. There 
was statistically significant difference in 
the second month in both right and left 
ears (P value 0.042 and 0.037 
respectively). This finding was in 
agreement with Boztepe et al study, who 
detect improvement in tympanometry 
results in the first month and recovery 
rate at third month (84%, 87% in the right 
and the left ears respectively)9, and in 
agreement with Hayden FG study, who 
explain that the use of the N-
acetylcysteine in a double-blind, placebo-
controlled study of 435 adults and 
children; benefits were recorded in terms 
of a change in the tympanogram at day 15 
after the start of treatment1. 
Conclusions: N-acetylcysteine is effective 
in treating children with OME. No 
adverse events were reported in patients 
treated with N-acetylcysteine, it can be 
used safely when surgery is 
contraindicated in patients who are 
medically unfit or unwilling for general 
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anaesthesia. Children with OME treated 
by N-acetylcysteine can gain 
improvement in the tympanometry results 
as early as the first month of the 

treatment. Children with OME treated by 
N-acetylcysteine can gain rapid 
improvement in the hearing as the air 
bone gap rapidly decreases. 
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