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ABSTRACTABSTRACT
Background: Chronic suppurative otitis media (CSMO) is an important cause of preventable hearing loss, 
particularly in developing world. The objective of this trial was to compare efficacy of 2% acetic acid versus 0.3% 
ciprofloxacin ear drops in achieving dry ears in CSMO in adult population of Islamabad, Pakistan.
Materials & Methods: This trial was conducted at Department of ENT, HBS Medical College, Islamabad, Pakistan 
from March 2018 to February 2019. With alpha 5%, beta 20% and power of study 80%, sample size was calculated 
47 for each group. All adult patients of CSOM, having ear discharge for more than three months were eligible. 
Patients with aural poly, external auditory canal pathology, ear malignancy, having mastoid surgery in preceding 
12 months or having used antibiotics in last one week were excluded. Experimental group received 2% acetic 
acid, twice daily while control group received 0.3% ciprofloxacin eardrops twice daily. At two weeks, achievement 
of dry ears was noted. Sex and age in years were matching variables. Primary end point was achieving dry ears, 
which was compared between the two groups using McNemar chi-square test.
Results: Experimental group included 30 (63.8%) men and 17 (36.2%) women and control group included 32 
(68%) men and 15 (32%) women. Mean age of experimental group 36±2.14 years was matching to the control 
group 36±2.59 years. Dry ears were achieved in 35 (74.47%) patients in experimental group and in 11 (23.40%) 
patients in control group. The efficacy of 2% acetic acid was significantly higher than 0.3% ciprofloxacin eardrops 
in achieving dry ears (p<0.0001) in CSMO.
Conclusion: The efficacy of 2% acetic acid was significantly higher than 0.3% ciprofloxacin eardrops in achieving 
dry ears in chronic suppurative otitis media in adult population of Islamabad, Pakistan.
KEY WORDS: Chronic suppurative otitis media; Middle ear; Tympanic membrane perforation; Eustachian tube, 
Quinolones; Ciprofloxacin; Acetic Acid.
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INTRODUCTIONINTRODUCTION
Background: Chronic suppurative otitis media 
(CSOM) is “defined as a chronic inflammation of 
the middle ear and mastoid cavity, which presents 
with recurrent ear discharges or otorrhoea through a 
tympanic perforation.” It usually follows one or more 
attacks of acute otitis media and is considered an 
important cause of preventable hearing loss. Globally 
it involves some 65-330 million people, including 60% 
(39-200 million) with significant hearing impairment. 
It is responsible for approximately 28,000 deaths 
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and a more than 2 million DALYs. Over 90% of these 
patients are living in South-east Asia, Western Pacific 
regions and African countries.1

WHO classified countries as per CSOM prevalence 
rates; countries with >4% prevalence rates were la-
beled as having highest prevalence, which included 
Tanzania, India, Solomon Islands, Guam, Australian 
Aborigines and Greenland. Urgent public health 
interventions were recommended to cope with this 
massive public health problem.1

The overall global incidence is estimated to be nine 
per 100,000 persons.2

As per WHO estimates, CSOM prevalence was 5.4% 
in Indonesia (all ages), 15% in Aboriginal Australian 
children and 2-4% in Thailand, Philippines, Malaysia 
and Vietnam.3

In the United Kingdom, the incidence of active CSOM 
in the adult population has been shown as 0.6%. A 
study from Israel study showed the annual incidence 
in children (up to age 15 years) as 39 patients per 
100,000 population.4

CSOM is commonly associated with hearing impair-
ment, disability and poor educational performance 
and may lead to fatal intracranial infections and acute 
mastoiditis, especially in developing communities.5 
No population based survey was available for prev-
alence of CSMO in Pakistan.
Gupta, et al.6 from Gwalior, India for the period from 
Nov 2011 to Sep 2013, showed otorrhoea resolution 
in 84% (42/50) cases of CSOM (tubotympanic type) 
using 2% acetic acid versus 58% (29/50) using cip-
rofloxacin eardrops for 3 months and ciprofloxacin 
500 mg twice daily for 15 days at 3 months follow 
up. Here efficacy of antiseptic was superior to cip-
rofloxacin eardrops. 
Macfadyen, et al.7 conducted a trial in 2002 in Kenya, 
using ciprofloxacin (Ciloxan 0.3%; Alcon) eardrops 
and antiseptic eardrops (2% boric acid in 45% al-
cohol) in school children twice daily. At two weeks 
follow up, dry ear was achieved in 123/207 (59.42%) 
cases with ciprofloxacin eardrops while it was 65/204 
(31.86%) in antiseptic eardrops. Here efficacy of 
ciprofloxacin was superior to antiseptic eardrops.
Aminifarshidmehr N8 from Dubai, United Arab Emir-
ates, used ear irrigation with 2% acetic acid solution 
three times per week and found dry ear in 55/96 
(57.29%) at three weeks follow up.   
Onali, et al.9 noted resolution of ear discharge in 
48/50 (96%) patients of CSMO with topical ciproflox-
acin, while it was 49/50 (98%) in patients receiving 
oral plus topical ciprofloxacin. 
In a randomized controlled trial, Loock JW10 in 2010 
showed  that ciprofloxacin eardrops achieved dry 
ears in 73% cases while 1% acetic acid eardrops 
achieved it in 24% cases of active chronic otitis 
media. 

In a prospective double blind randomized trial in Vel-
lore, India by Jaya, et al.11 from March to November 
2000, 0.3% ciprofloxacin eardrops three times daily 
for 10 days achieved dry ears at four weeks follow up 
in 90% (19/21) cases of CSOM (tubotympanic type).  
1.2 Research Problem, Knowledge Gap & Re-
search Question: Unawareness of the difference 
between the efficacy of 2% acetic acid and 0.3% ci-
profloxacin eardrops in achieving dry ears in chronic 
suppurative otitis media in adult population of Islam-
abad, Pakistan was our research problem. Absence 
of recent studies on this problem for our population 
on various databases/ search engines like PubMed, 
PubMed Central, ScienceDirect, ProQuest, Open 
Access Theses & Dissertations, Pakistan Research 
Repository, Google Scholar and Google was our 
knowledge gap. Which one of these two has better 
efficacy in terms of achieving dry ears in CSOM was 
our research question. To fill this knowledge gap was 
the rationale/ justification of our trial. 
Research Objective: The objective of this trial was 
to compare the efficacy of 2% acetic acid versus 
0.3% ciprofloxacin eardrops in achieving dry ears in 
chronic suppurative otitis media in adult population 
of Islamabad, Pakistan.
Research (Null) Hypothesis (H0): The efficacy of 2% 
acetic acid and 0.3% ciprofloxacin eardrops is same 
in achieving dry ears in chronic suppurative otitis 
media in adult population of Islamabad, Pakistan.

MATERIALS AND METHODSMATERIALS AND METHODS
Design, Settings & Duration: This non-randomized 
controlled trial was carried out at the Department 
of ENT, Hazrat Bari Sarkar (HBS) Medical College, 
Islamabad, Pakistan from March 2018 to February 
2019. It was a parallel group design with post test 
only analysis. This trial was approved by the Institu-
tional Ethical Review Committee. Informed consent 
for participating in the trial was taken from all the pa-
tients. The sample was collected from ENT outdoor 
of HBS Hospital; attached teaching hospital of the 
HBS Medical College.
Population, Sample Size, Technique & Selection: 
The population of Islamabad, the capital city of Pa-
kistan was 1.015 million in 2017. Half million of this 
was estimated to be adult (>19 years). With expect-
ed 2% prevalence of CSMO in this population, the 
population at risk was estimated to be 10,000 adult 
persons, from where we draw our sample, and on 
to which we will infer our sample results.
With two independent groups, binomial/ dichoto-
mous primary end point, anticipated efficacy of 84% 
for experimental group & 58% for control group, 
enrollment ratio of 1, alpha 5%, beta 20% and power 
of study 80%, the sample size was calculated as 
47 for each group through an online sample size 
calculator.12,13
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All adult (>19 years) patients of CSOM, having ear 
discharge for more than three months were eligible 
for inclusion in this trial. In cases with bilateral CSOM, 
only one ear was selected for the trial. Patients having 
CSOM with aural poly, external auditory canal pathol-
ogy, any existing ear malignancy, having had mastoid 
surgery in the preceding 12 months or having used 
antibiotics in the last one week were excluded. 
Conduct of Procedure & Intervention: All these 
patients were assessed initially through otorhino-
laryngological & general history and otoscopic, 
general physical & systematic examination. Then 
these patients were assigned to two treatment/ 
intervention groups, each with 47 patients, placing 
odd numbers to experimental and even numbers 
to control group consecutively. Experimental group 
received 2% acetic acid, twice daily after aural mop-
ping. The control group received 0.3% ciprofloxacin 
eardrops, six drops twice daily. At two weeks follow 
up, achievement of dry ears (yes/ no) was noted 
through otoscopy in each group. 
Data Collection and Analysis: Sex (men/ women) 
and age in years were matching variables. The 
research variable/ primary end point was achieving 
dry ears (yes/ no). Sex and achieving dry ears were 
nominal variables and were descriptively analyzed by 
count and percentage. Age in years was a numeric 
variable and was analyzed by mean and SD. 
Based on sample statistics, estimated parameters 
as interval estimates for population are given as 
confidence interval (CI) for proportion at 90% confi-
dence level for each group using an online statistical 
calculator.14

Achieving dry ears in experimental group was com-

pared to control group using McNemar chi-square 
test at alpha 0.5, using an online statistical calculator 
GraphPad.15 This test is discussed by Zar JH16 and 
Pagano & Gauvreau17 in their text books of statistics 
and recently applied and discussed in similar trial by 
Shah, et al.18,19

RESULTSRESULTS
Total 94 patients were included in this trial with 47 
patients in each group. Out of 47 patients in experi-
mental group, 30 (63.8%) were men and 17 (36.2%) 
were women. Out of 47 patients in control group, 
32 (68%) were men and 15 (32%) were women. 
The proportion of men to women in the two groups 
was matching. The mean age of experimental group 
36±2.14 years was matching to the mean age of 
control group 36±2.59 years.
The single research variable/ primary end point of 
the trial (achieving dry ears) was ‘yes’ in 35 (74.47%) 
patients in experimental group and in 11 (23.40%) 
patients in control group. Estimated parameters for 
population are given as confidence interval (CI) for 
proportion at 90% confidence level for each group. 
(Table 1)
The efficacy in achieving dry ears in chronic suppura-
tive otitis media in experimental group was compared 
to control group through McNemar chi-square test. 
With p-value of <0.0001 (less than alpha), the null 
hypothesis was proved to be false and hence reject-
ed, showing statistically highly significant difference 
between the two groups in our population. In simple 
words, the efficacy of 2% acetic acid is significantly 
higher than 0.3% ciprofloxacin eardrops in achieving 
dry ears in chronic suppurative otitis media in adult 
population of Islamabad, Pakistan. (Table 2)

Table 1: Efficacy in experimental and control groups in achieving dry ears in chronic suppurative otitis 
media in adult population of Islamabad, Pakistan

Dry ears 
achieved

                  Experimental group (n1=47)                          Control group (n2=47)

Sample Statistics 90% CI for Proportion Sample Statistics 90% CI for Proportion

Count %age Lower Upper Count %age Lower Upper

Yes 35 74.47 64.01 84.93 11 23.40 14.01 34.59

No 12 25.53 15.07 35.99 36 76.60 66.44 86.76

Total 47 100.00 Population Parameters 47 100.00 Population Parameters

Table 2: Comparison of efficacy in experimental versus control group in achieving dry ears in chronic 
suppurative otitis media in adult population of Islamabad, Pakistan

Groups
             Experimental group (n1=47) Row

Totals
χ2 value P-value

Dry ears achieved Dry ears not  achieved

C
o

n
tr

o
l 

g
r

o
u

p 
(n

2=
47

) Dry ears achieved 07 04 11
16.531 <0.0001

Dry ears not achieved 28 08 36

Column Totals 35 12 47 Pairs H0 rejected

Yates continuity correction applied McNemar chi-square test at alpha .05 & d.f. 1
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DISCUSSIONDISCUSSION
In this trial, we have identified the Research Problem, 
verified the Knowledge Gape, placed the Research 
Question, narrated the Research Objective and 
formulated the Research Hypothesis; the tentative 
answer. To testify the hypothesis, we collected the 
relevant data (Data Collection), analyzed the data 
(Data Analysis) and interpreted the data (Data 
Interpretation). This eight steps intellectual flow is 
termed as “Marwat’s Logical Trajectory for Research 
Process,” proposed by Marwat M.18,19  
In this trial, we have identified our population of 
interest, drawn a sample, intervened and observed 
the sample for change in the variable of interest i.e. 
achievement of dry ears (sample statistics), inferred 
it on to the population as confidence interval for 
proportion (estimation of parameters) and then com-
pared the experimental group to the control group 
to confirm statistically which intervention (treatment) 
is better for our population (hypothesis testing).18,19

Most of the authors start their projects with sample 
and end on the sample, with no mention of pop-
ulation. It is here in this project that we could not 
find trials for comparison with regard to population. 
Hence we have to compare our population param-
eters to sample statistics of all other trials/ studies 
given under discussion below.
In our trial, the experimental group (2% acetic acid) 
was matching to the control group (0.3% ciprofloxa-
cin eardrops) by sex; the experimental group includ-
ed 63.8% (30/47) men and 36.2% (17/47) women 
and the control group included 68% (32/47) men 
and 32% (15/47) women. Also the mean age of the 
experimental group 36±2.14 years was matching to 
the mean age of the control group 36±2.59 years.
The primary end point of ours trial ‘dry ears’ was 
achieved in 74.47% (35/47) (90% CL 64.01-84.93) 
patients in experimental group (2% acetic acid) and 
in 23.40% (11/47) (90% CL 14.01-34.59) patients in 
control group (0.3% ciprofloxacin eardrops). The 
efficacy of 2% acetic acid was significantly higher 
than 0.3% ciprofloxacin eardrops (p-value <0.0001) 
in achieving dry ears in chronic suppurative otitis 
media in adult population of Islamabad, Pakistan.
Similar results are shown by Gupta, et al.6 from Gwali-
or, India for the period from Nov 2011 to Sep 2013, 
where otorrhoea resolution was seen in 84% (42/50) 
cases of CSOM (tubotympanic type) using 2% acetic 
acid versus 58% (29/50) using ciprofloxacin eardrops 
for 3 months and ciprofloxacin 500 mg twice daily 
for 15 days at 3 months follow up. Here efficacy of 
antiseptic was superior to ciprofloxacin eardrops. 
Opposing to our results are noted by Macfadyen, 
et al.7 in a trial in 2002 in Kenya, using ciprofloxa-
cin (Ciloxan 0.3%; Alcon) eardrops and antiseptic 
eardrops (2% boric acid in 45% alcohol) in school 
children twice daily. At two weeks follow up, dry 

ear was achieved in 123/207 (59.42%) cases with 
ciprofloxacin eardrops while it was 65/204 (31.86%) 
in antiseptic eardrops. Here efficacy of ciprofloxacin 
was superior to antiseptic eardrops.
Lower efficacy than ours trial for 2% acetic acid solu-
tion is shown by Aminifarshidmehr N8 from Dubai, 
United Arab Emirates, who used ear irrigation with 
2% acetic acid solution three times per week and 
found dry ear in 55/96 (57.29%) at three weeks 
follow up.   
Higher than ours trial are results for topical cipro-
floxacin by Onali, et al.9 who noted resolution of ear 
discharge in 48/50 (96%) patients of CSMO with top-
ical ciprofloxacin, while it was 49/50 (98%) in patients 
receiving oral plus topical ciprofloxacin. 
Opposing to our trial are results from a random-
ized controlled trial by Loock JW10 in 2010, which 
showed  that ciprofloxacin eardrops achieved dry 
ears in 73% cases while 1% acetic acid eardrops 
achieved it in 24% cases of active chronic otitis 
media. Here ciprofloxacin eardrops showed better 
efficacy than 1% acetic acid eardrops. 
Better efficacy than ours trial for 0.3% ciprofloxacin 
eardrops is given by a prospective double blind 
randomized trial in Vellore, India by Jaya, et al.20 from 
March to November 2000, where 0.3% ciprofloxacin 
eardrops three times daily for 10 days achieved dry 
ears at four weeks follow up in 90% (19/21) cases of 
CSOM (tubotympanic type).  

CONCLUSIONCONCLUSION
The efficacy of 2% acetic acid was significantly 
higher than 0.3% ciprofloxacin eardrops in achieving 
dry ears in chronic suppurative otitis media in adult 
population of Islamabad, Pakistan.
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