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Abstract

Introduction: Fungal sinusitis is characterized by mucosal inflammation with eosinophilic mucin and fungal
hyphae, most commonly Aspergillus (90%), Candida, Zycometes. It constitutes nearly 30% of sinusitis cases in
India, with postoperative recurrence rates of 6—11%. Standard management includes surgery, antifungal therapy,
and saline irrigation. Topical mupirocin has recently shown promising efficacy with minimal systemic adverse
effects.

Materials and Methods: A prospective study was conducted on 60 patients who remained symptomatic despite
Functional Endoscopic Sinus Surgery and oral antibiotics at Government ENT Hospital, Hyderabad. The
efficacy of mupirocin nasal irrigation and normal saline was compared in postoperative FESS cavities.
Preoperatively, SNOT 22, VAS scale was assessed. Nasal douching was done once daily starting from the day
of splint removal (8th postop day) upto 4 weeks. Patients were than evaluated for Post-operative SNOT score at
end of 4 weeks.

Results: Sixty patients (30 per group) received either Mupirocin or normal saline. Preoperative median SNOT
scores were similar (41 vs 40). Both groups showed marked improvement at 1 and 6 months (SNOT score 5-6
respectively). At 6 months, Mupirocin group showed 13.3% mild edema, 73.3% moderate symptoms with
middle meatus polyps, and 13.3% severe findings. Saline group: 14.3% mild edema, 85.7% moderate
symptoms. Both groups reported median postoperative VAS pain score of 1 at 6 months.

Conclusion: This study suggests that both Normal saline and mupirocin are effective drugs in preventing
recurrence when used postoperatively but Mupirocin proves better as its cost effective, control the fungal and
bacterial infection (staphylococcus) and its cost effective.
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Introduction

Fungal sinusitis is a broad term used to describe
various conditions where fungi causes symptoms of
nasal and sinus inflammation. Early classifications
of FRS were based on the causative organisms, i.e.,
aspergillosis, mucormycosis, etc. [1].

Now its classified according to the pathology of the
disease process: (a) Invasive, (b) non-invasive,
depending whether the fungal hyphae has invaded
the tissues through the epithelium (invasive) or
confined to the superficial epithelium (non-
invasive) [5,7]. The non-invasive fungal sinusitis
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tends to primarily occur in immunocompetent
individuals as opposed to invasive which is more
prevalent in immunodeficient patients and is more
fatal [1,2] Most published literature suggests that
the actiology of fungal sinusitis is not well
understood.

However, there have been recent increasing
number of reported fungal sinusitis cases, possibly
due to increasing use of immune-suppressants and
antibiotics, growing number of chronic diseases
that suppress the immune system.[3][4], warm,
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moist climate of our country and the ever-
increasing rate of diabetes giving the organism
perfect  environment for  growth.[l] eg
mucormycosis, a rare but life-threatening disease
that is most common in diabetic patients.[5]

Fungal sinusitis compromises nearly 30%.[2] of all
sinusitis cases in India, found to be increasing from
last 3 decades.[1]

The prevalence is higher in 3rd-5th decade of life
with male preponderance. Ratio is 1.33:1 male to
female.[2].

Clinicians have a high index of suspicion for
invasive fungal sinusitis in patients who present
with congestion, headache, fever, dizziness,
swelling of eyes, periorbital cellulitis, vertigo,
personality/behavioural changes, as well as
recurrent vomiting.[3][5][7]. Proptosis or diplopia
of the eyes could also present in some cases of
fungal sinusitis.

These symptoms could be confused for other ENT,
neurological, or gastroenterological aetiologies, so
further investigation is necessary.

Invasive fungal sinusitis passes the mucosa and
attacks the nerves, vessels, and bone. Therefore, the
symptoms are more pronounced.

The mainstay of diagnosis in patients with fungal
rhinosinusitis is functional endoscopic sinus
surgery followed by histopathological analysis of
the sample.[6]

Surgical debridement is the treatment of choice for
most cases of fungal sinusitis,[11][8][3] as it is
both diagnostic and therapeutic.

Invasive fungal sinusitis is potentially life-
threatening and carries a poor prognosis. Invasion
causes complications such as cavernous sinus
thrombosis and central nervous system infections
with mortality of around 50%; therefore, urgent
treatment is necessary. It has high prevalence and
high incidence of recurrence. The prevalence of
fungal sinusitis has been found to be increasing all
over the country and Hyderabad after the COVID -
19 infection to the patients.

Management includes surgery and medical
treatment but also prevalence of post endoscopic
sinus surgery fungal sinusitis is 6-11%.[1]. Post-
surgical symptomatic patients are treated with high
volume saline irrigations.

Recently topical Mupirocin have been found to be
very useful and is widely used due to better
absorption at local site and less systemic side
effects.[11]

Aims & Objectives of the Study

Aim of the Study: A comparative study to
evaluate the efficacy of topical mupirocin vs nasal
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saline irrigation among patients of post-operative
fungal sinusitis.

Objectives

Primary Objective: To compare clinical signs and
symptoms in two groups of post-surgical patients at
baseline and after 4 weeks of treatment using
topical mupirocin and nasal saline irrigation with
SNOT -22 score.

Secondary Objective: To compare the safety
based on any adverse effects or events occurring
during course of study

Materials and Methods

Protocol was reviewed and approved by the
Institutional Research and Ethical Committee of
Osmania  Government Hospital, Hyderabad.
Written informed consent was obtained from all
participants prior to enrolment.

This study was conducted at Government ENT
hospital, Osmania Hospital, Hyderabad, conducted
between Dec 2020 to June 2022.

Post Endoscopic sinus surgery patients with
confirmed fungal sinusitis by the ENT specialist
were the study subjects.

Selection Criteria for Patients
Inclusion Criteria

e Endoscopic sinus surgery not <12 weeks

e Ongoing symptoms of chronic sinusitis despite
atleast one trial of oral antibiotics.

o Age 18-50yrs both gender rendered.

o Patients willing to give consent.

Exclusion Criteria

e <I8yrs
e  Pregnant and Lactating mothers
e Smoker.

o Patients not willing to give consent.

A total of 60 post endoscopic sinus surgery patients
were selected for the study after considering the
inclusion and exclusion criteria. Patients who
underwent endoscopic sinus surgery and had failed
standard medical treatment including oral
antibiotics, oral corticosteroids and nasal saline
lavage were considered.

Patients were divided into 2 groups.—Group A and
Group B

They were explained about the study in their own
understandable language and written informed
consent was obtained.

After initial screening, the demographic data,
family history, medical history, findings of physical
examination and clinical examination was recorded
in case report form.
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SNOT-22 scoring investigations done at baseline
(at start of study)

They were than randomised into two equal groups
by simple randomisation process and were studied.

Group A was given 0.05% mupirocin solution
topically. Group B was for saline irrigation.

Preparation of the Medication
For Group A-

e A solution of 0.05% mupirocin was formulated
by dissolving 100mg mupirocin in 200ml
cooled in previously boiled water.[2]

o This concentration of mupirocin is greater than
the main inhibitory (0.12-1.0mcg/ml) and
mean bacterial concentration.[2]

For Group B-
e Was treated using 100ml normal saline rinse
Directions for Use

Directions for off-label use of Bactroban
(Mupirocin) Irrigations (13)

1. Wash hands with soap and warm water before
mixing the solution and before irrigation.

2. Mix the Neil Med sinus solution as per the
directions (using DISTILLED OR BOTTLED
WATER and the Sodium Chloride/Sodium
Bicarbonate Packets). You may also make your
own saline solution. o Add 2 level teaspoons of
non-iodized (pickling or canning) salt per quart of
water and shake or stir. You may adjust the amount
of salt up to 3 level teaspoons as needed if you
tolerate it better. Some people prefer to add 1 level
teaspoon of baking soda (pure bicarbonate) to the
solution to make it less irritating. This is optional.

3. Squirt 1 inch of Bactroban ointment into the
rinse bottle and tightly cap the bottle. Shake slowly
and methodically to dissolve the ointment. Let the
bottle sit at room temperature, shaking it
occasionally until the ointment is dissolved.
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4. Now use the Sinus Rinse bottle as per your usual
nasal routine. To minimize the amount that goes
into your throat, stand upright over a sink. (Some
patients prefer to do the irrigations in the shower.)
Use 50cc (ml) on each side of your nose.

5. Perform this irrigation 2 times daily for the
number of days agreed upon. The correct method
of irrigating the post-FESS sinus cavities was
demonstrated to every patient.

Problems encountered by the patients while
performing nasal douching: Most common
problems faced by the patients on starting nasal
douching were a sense of general discomfort,
repeated cough due to the solution trickling into the
throat, headache and facial pain.

Over a period of time, with guidance from us the
patients were comfortable and compliant to the
process of nasal irrigation.

SNOT 22 SCORE: (Sino-Nasal Outcome Test)

SNOT 22 is a standard questionnaire consisting of
22 symptoms related to nasal pathology and its
associations which can be an indicator of the
disease burden for the patient pre operatively, and
when used post operatively, can be used to analyse
the improvement in disease symptoms following
the intervention.

Each of the 22 symptoms have a score of 0-5 based
on the severity and total score is out of 120

Statistical Analysis: All the data was entered in a
Microsoft Excel Sheet and Statistical Analysis was
done using software package for the social sciences
(SPSYS).

Continuous Data was expressed in terms of Mean
and Standard deviation (+ -SD) (min and max).
Comparison of SNOT22 score in each group was
done at start of study and after 4 weeks by Student t
test. Comparison of SNOT-22 score among the two
groups was done using unpaired t test.

Results

Table 1: Baseline Characteristics of Study Participants SNOT-22 SCORE

SNOT 1
Group N Mean SD p-value
A (Mupirocin) 30 29.64 3.03
B (Normal Saline) 30 30.98 2.93 <0.0869
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Graph 1: Baseline score of SNOT-22
Table 2: Assessment at 4 Weeks: Snot-22 Score 2™ Visit:
SNOT2
Group N Mean SD p-value
A (Mupirocin) 30 11.47 4.04
B (Saline) 30 17.63 4.92 <0.0001

Comparing the SNOT-22 scores of the second visit, it was found that Group A(Mupirocin) had a statistically
significant better score when compared to Group B(saline)
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5 11.47 £4.04
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Graph 2: SNOT-22 score after 4 weeks
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Graph 3: Comparison of both SNOT-22 score

The above graph also shows that Group A (Mupirocin) had a statistically significant better score when compared

to GroupB (saline).

HARMS: No harms or unintended effects or adverse reactions occurred as a direct consequence of the study.

Table 3: Within-Group Changes (Paired t-test)

Gr Baseline MeanEISD 4weeks MeanHSD Mean Change p-value
A 29.64 +3.03 11.47 +4.04 18.17 <0.0001
B 30.98 £2.93 17.63 +4.92 13.35 <0.0001

Baseline Comparison: Both groups had similar
SNOT-22 scores at baseline (p=0.0869),
confirming adequate randomization.

4-Week Comparison: Group A (Mupirocin)
demonstrated significantly lower SNOT-22 scores
compared to Group B (Normal Saline) at 4 weeks
(11.47 vs 17.63, p<0.0001), indicating superior
symptom improvement.

Within-Group Changes: Both groups showed
highly significant improvement from baseline to 4
weeks (p<0.0001), but Mupirocin achieved greater
mean reduction (18.17 points vs 13.35 points).

Discussion

This study was intended to compare the effect of
postoperative use of saline and Mupirocin nasal
irrigation in preventing recurrence of fungal
rhinosinusitis in  patients who underwent
endoscopic sinus surgery. Topical therapy has
become a mainstay of management in post
endoscopic sinus surgery patients. The current gold
standard of practice is normal saline nasal
irrigation. Normal saline nasal irrigation has mainly
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mechanical effects to the post-operative sinus
cavities while topical antimicrobial sprays have
pharmaceutical action on the sinus cavity mucosae.

Hence the use of an antimicrobial agent like
Mupirocin nasal irrigation, which combines both
the saline and antimicrobial agent and is one
method which is promising. Even though the use of
high volume mupirocin irrigation in saline is
promising theoretically, it is not widely used.

The safety and efficacy of mupirocin high volume
irrigation needs more research before being
prescribed regularly. This study is a prospective,
comparative, observational study. 60 patients with
post-operative fungal rhinosinusitis were selected
and randomly allocated into two groups of 30
patients each.

The two groups were identically evaluated and
prepared for this study.

SNOT-22 score was taken at start of the study and
then after 4 weeks at end of the study and
evaluated. Maximum participant in our study
population were between the age group of 25 to 45
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years i.e., 6(15%), 5(13%) and 4(10%) patients
were in the age group of 25 to 45 years.

In the present study 60 study candidates
participated, among those there were 24 females
and 36 males. The ratio showed male
preponderance as was seen in accordance with
other studies.

The studies regarding efficacy of mupirocin nasal
irrigations in post endoscopic sinus surgery patients
with recurrence of fungal sinusitis are few but
conclusive.

This study results were in accordance with previous
studies showing significant improvements in
symptoms of patients in Mupirocin group.
Although both the drugs showed reduction in
accordance with the studies like Uren B et al
(2012), Jervis-Bardy J et al (2012) etc.

Mupirocin nasal irrigation with positive pressure
high volume device has been found to be more
efficacious than normal saline nasal irrigation in
post endoscopic sinus surgery patients. The adverse
effects with use of mupirocin were few to nil. The
patients in mupirocin group showing significant
reduction were nearly 70% (out of 30 ,20 patients
showed improvement) as compared to 46%( out of
30,10 patients showed improvement ) patients
achieving improvement in saline group.

Conclusion

This study suggest that both Normal saline and
mupirocin are both effective drugs in preventing
recurrence when used postoperatively.

In terms of preventing recurrence, mupirocin is a
better drug when compared to normal saline. A
statistically significant difference in nasal cavity
conditions was seen between the nasal endoscopic
grades among both the groups, but Mupirocin helps
in making the cavity conditions better when
compared with the normal saline irrigation. In spite
of the encouraging postoperative results, a
significant proportion of the patients usually
present with recurrence of disease even in the early
postoperative period. It can help to use topical
agents as nasal irrigation as soon as the symptoms
are evident.

Mupirocin is a better drug option to be used in this
condition as compared to plain normal saline as it
can control not only the fungal species but is also a
proven antibacterial avoiding staphylococcal
infection as well.

Mupirocin nasal irrigation with positive pressure
high volume device has been found to be more
efficacious than normal saline nasal irrigation in
post endoscopic sinus surgery patients. Hence in
future management protocols and guidelines,
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mupirocin may be included as a replacement for
normal saline nasal irrigation.

Mupirocin is also cost effective, with good safety
profile and the mode of use in nasal lavage is
similar to that of saline irrigation causing no extra
effort from patients.

Better results were seen even in some patients for a
long time (6 months) as compared to plain normal
saline. The improvement in clinical conditions with
negative culture and better quality of life with very
less chances of recurrence make this agent one of a
better option to be used in this condition.

Limitations: Small sample size. Generalization
needed with inclusion of diverse population.
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