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Abstract
In the light of the global pandemic of SARS COV2 and the sudden surge of ROM-

Rhinoorbital mucormycosis, immediate management and prognosis of the disease has 
become a prime matter of discussion among otorhinolaryngologists. The aggressive 
nature of the disease and the poor immunity of the host make it a herculean task to 
achieve remission.

Along-side the surgical debridement and administration of intravenous 
amphotericin, the local and topical administration of the drug to directly tackle the 
fungal spores has been a debatable yet enticing option as it acts directly at the site of 
the fungal invasion and bypasses renal clearance and its graver and feared consequences.

In our study we have used a three-pronged approach involving, surgical debridement, 
intra venous administration as well topical application of Amphotericin B.

Introduction
In the light of the global pandemic of SARS COV2 and the sudden surge of ROM- 

Rhinoorbital mucormycosis, immediate management and prognosis of the disease has 
become a prime matter of discussion among otorhinolaryngologists. The aggressive 
nature of the disease and the poor immunity of the host make it a herculean task to 
achieve remission.

Mucormycosis is an aggressive and frequently fatal fungal infection; the causative 
organism is a common inhabitant of the human upper airway. Rhizopus and other 
members of the order Mucorales usually cause disease in immunocompetent hosts. 
Diabetics are the most commonly afflicted group, and rhinocerebral mucormycosis is 
the most common anatomic subclass of disease. Clinical infection usually progresses 
rapidly, causing death within days of presentation [1,2]. This fungus is angioinvasive and 
causes thrombosis of vessels, with consequent black necrosis of nasal and sinus tissue 
[3]. Despite tremendous progress in the treatment of rhinocerebral mucormycosis, it still 
has a high mortality rate especially in immunocompromised patients. However, 
conventional treatment can itself cause substantial morbidity.

Along-side the surgical debridement and administration of intravenous 
amphotericin, the local and topical administration of the drug to directly tackle the 
fungal spores has been a debatable yet enticing option as it acts directly at the site of 
the fungal invasion and bypasses renal clearance and its graver and feared consequences.

In our study, at a tertiary care centre, we have used a three-pronged approach 
involving, surgical debridement, intra venous administration as well topical application 
of amphotericin B.
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Material and Methods
A Retrospective, comparativestudy was done at our 

tertiary care centre among patients of sinonasal mucormycosis 
with respect to use of topical amphotericin as an addition to 
their treatment. Thirty patients diagnosed with sinonasal 
mucormycosis were included in the study. All the patients 
were subjected to CT scans of the paranasal sinus and orbit 
following which they were planned for surgical debridement. 
The patients with normal renal parameters were administered 
with injection Amphotericin B preoperatively and all patients 
received the injection post operatively for a period of minimum 
2 weeks up to 4 weeks depending upon when KOH mounts 
were negative, and also the general condition of the patient.

Intra operatively, following the debridement of the 
unhealthy mucosa and removal of the necrotic bone, the 
surrounding healthy tissue was locally injected with 
Amphotericin B (50mg of the drug was injected at multiple 
sites of surrounding healthy tissue). Amphotericin B was also 
used for irrigation of the paranasal sinuses and Amphotericin-
B-soaked packs were then placed for nasal packing that were 
removed on post-operative day 1, after 24 hours.

One group consisted of seventeen patients including 
those admitted in the general wards and those with a COVID 
negative status, and stepdown icu patients who received 
topical amphotericin alongside the mainstay of treatment, 
while the remaining 13 patients only received IV Amphotericin B. 
Following post-operative nasal pack removal, saline nasal 
douching was begun 3 times a day and after each nasal 
douching amphotericin drops were instilled locally. Repeat 
DNE was done on Post operative day 7 for all patients and the 
repeat KOH mounts were taken to look for fungal elements. 
Further DNEs and repeat debridements were planned as per 
the need based on the KOH mount reports, clinical the 
improvement and the general condition.

The nasal drops of Amphotericin B were prepared using 
one reconstituted vial of lyophilized Amphotericin B, which 
contained 50mg of the drug that was added to 20ml sterile 
water and used for nasal topical application, this was done 3 
times a day, before each such administration, a saline nasal 
wash was done to ensure removal of crusts and discharge to 
allow the drug to act on the Sino nasal mucosa and bone that 
was involved. Shown in Figure 4 is the preparation and 
administration of Amphotericin B for topical use.

The patients were clearly instructed about performingsaline 
nasal douching before using these drops, in order to ensure the 
availability of the amphotericin at the affected site. The nasal 
wash was done using a bottle with a long nozzle that would 
enter the nasal cavity and say “kha” to ensure the close of the 
nasopharynx, and then they performed the nasal douching and 
the application of the drops under supervision following which 
self-administration was allowed. After this we observed all 
patients carefully to look for any adverse effects of this form of 
administration. The need for multiple surgical debridements, 
the clinical improvement and the renal parameters and general 
condition of the patients were then assessed.

Results
All the 30 patients included in the series were diagnosed 

to have Sino-nasal mucormycosis based on clinical, 
radiological features of CT and MRI scans of paranasal sinuses 
and orbits which and also confirmed by the histopathological 
report of the tissue samples. In all cases the mean duration 
between onset of symptoms and clinical diagnosis was 3 days 
and the mean duration between diagnosis and the primary 
surgical debridement was within 24hrs of presenting to the 
hospital. Eleven out of the 30 patients, accounting to 36.7% 
were positive for COVID-19 infection and were operated as 
well as isolated in separate operation theatres and wards. 
Among the remaining 19 patients, seven patients gave history 
COVID infection as well as steroid treatment in past 2-6 
months. 80% of the patients were above the age of 50 years. 
COVID-19 infection was the most common predisposing 
factor among all patients, followed by diabetes mellitus. 
Table 1 shows the different forms of mucormycosis in our 
study group, and table 2 shows the diabetic status of the 
patients which played a major role in the pathogenesis of the 
disease.

The pie charts in figures 1, 2, 3 show the COVID status and 
the renal complications and finally the number of surgical 
debridement done respectively.

Table 1. Percentages of Different Forms of Mucormycosis among 
our Study Subjects

TYPE OF DISEASE PERCENTAGE
SINONASAL DISEASE 63%
RHINO-ORBITAL 30%
RHINO-ORBITO-CEREBRAL 6%

Table 2. Diabetic Status of the Patients
Non dia-
betics

Diabetics with good glycaemic 
control - HbA1c <8

Diabetics with poor glycaemic 
control-HbA1c >8

13.3% 26.66% 60%

Figure 1. COVID Infection Status of the Patients

Medical treatment was begun for 21 patients before 
surgery and post operatively for the remaining 9, in the form 
of injectable Amphotericin B. Following IV Amphotericin B, 
33.3% of the patients developed features of nephrotoxicity 
after the 1st dose and 60% of them developed nephrotoxicity 
within the 1st three doses.
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Adverse effects of the treatment using IV Amphotericin 
ranged from fever with chills within 1-2 hours of administering 
the drug due to which many a times we had to stop the IV 
infusion, followed by  localized thrombophlebitis and need 
for daily removal of periphral IV lines and securing new ones. 
We even resorted to central venous lines for continued 
administration of the drug in 4 of our patients. Further 
electrolyte imbalance, such as hypokalemia and hypomagnesemia, 
hyponatremia, among which potassium loss was seen in 
almost all patients as the priliminary symptom of nephrotoxicity 
due to amphotericin, within the 1st dose for nine patients and 
the rest showed similar changes by 3rd dose. Potassium 
correction was a challenge due to the need for constant 
cardio-vascular monitoring, daily repeat of ECG, RFT and 
close monitoring of fluid intake and urinary output. Patients 
also complained of nausea, vomiting, and muscle cramps 
during and even after the daily infusion.

We found that 73.3% of the patients couldn’t receive daily 
doses of the injectable Amphotericin B, beyond the 1st three 
doses due to altered renal parameters in the form of raised 
creatinine and hypokalaemia, which occurred as a 
consequence of the drug induced nephrotoxicity. In 5 patients 
injection Amphotericin B was completely withheld due to 
the severity of the AKI and 2 patients even required urgent 
haemodialysis.

Another difficulty in this route of administration was quite 
often wastage of the drug or reduction in its efficacy as a 
result of its photosensitivity in spite of dark coloured IV sets. 
This prolonged exposure was attributed to the fact that the 
infusions had to be stopped during episodes of chills and 
fever, or due to severe thrombophlebitis.

All the 17 patients who were in the general wards and  
COVID negative  continued to receive topical Amphotericin B 
daily, whereas the remaining 13 patients in ICUS, those using 
oxygen masks and in COVID-19 isolation wards were not 
receiving topical treatment due to difficulty in nasal douching 
and the adequate administration of the drops Patient 
compliance was good for this topical use of the drug due to 
ease of topical Amphotericin B, unlike the difficulties faced 
with iv such as chills, skin eruptions and thrombosis, nausea 
and vomiting which we commonly came across in all the 
patients. The topical administration of the drug was continued 
throughout the hospital stay as it had no side effects even 
when the injectable dose was withheld.

The outcome of using topical amphotericin as a route of 
administration was assessed based on symptomatic relief of 
headache, facial pain, swelling and discolouration of the skin 
and reduced crusting. Outcome was assessed clinically by 
evaluation of the sinonasal mucosa and other DNE findings as 
well as by the reduced number of repeated surgical 

debridement and co-related with repeats of CTPNS. 

In the Figure 5, we show a comparison of preoperative 
endoscopic image taken at the time of the primary FESS and 
the endoscopic image at the time of the 2nd suction clearance, 
following repeated debridement in a patient with use of 
topical Amphotericin B along with IV amphotercin B. Need for 
repeat endoscopic debridement and suction clearance was 
lesser among the patients using topical Amphotericin 
alongside the injectable amphotericin. Repeat DNE and 
clearance rate was less, KOH was negative within the 2nd or 3rd 
DNE suction clearance amongst those using topical 
Amphotericin B. Among the topical using group only 3 
patients needed 3 secondary debridements, whereas 9 
patients needed 2 suction clearances and 5 of them needed 
only one suction clearance. Clinical and symptomatic 
improvement was noted among all these patients following 
this topical use of amphotericin. In the other group, of 13 
patients who were not receiving the topical preparation a 
minimum of 4 to 5 repeated debridements were done, before 
achieving KOH negative samples, among them 5 patients due 
to deterioration of general condition repeat debridements 
could also not be done.

Figure 2. Renal Complications as a Result of Intravenous 
Amphotericin B

Figure 3. Representation of Number of Suction Clearances Done 
Following the 1st Endoscopic Debridement in the Two Groups
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Figure 4: The Preparation of Amphotericin Drops and Topical 
Injection Using 50mg of Lyophilized Amphotericin B, Which was 

Then Administered for Topical Use

Figure 5:
PRE-OPERATIVE DIAGNOSTIC 
NASAL ENDOSCOPYIMAGE OF 

PARANASAL SINUS AT THE 
TIME OF 1ST FESS

CRUSTING AND NECROTIC 
BONE 

POST-OPERATIVE DIAGNOSTIC 
NASAL ENDOSCOPY IMAGE OF 

PARANASAL SINUS AT THE 
TIME OF 2ND DNE SUCTION 

CLEARANCE, SHOWING 
HEATHLY TISSUE

Discussion
Invasive fungal sinusitis has always posed a threat to the 

patients who succumb to it as well a challenge to treating 
surgeons. With the breakout of mucormycosis in the post 
COVID-19 era, with its high morbidity and mortality rate the 
question of novel methods to tackle the disease has again 
come into vogue. 

Traditionally the management has been aggressive 
surgical debridement and use of long-term antifungal 
treatment, but this treatment itself had a high morbidity rate 
due the severe side effects of the drug right from electrolyte 
disturbances and local reactions at the site of injection and 
sometimes even anaphylaxis causing mortality [3]. 

B Saedi et al in their study titled “Endoscopic management 
of rhinocerebral mucormycosis with topical and intravenous 
Amphotericin B”, have concluded that the combination of 
endoscopic surgical debridement with the use of topical 
Amphotericin B usage, followed by intravenous Amphotericin 
B therapy, led to lower rates of morbidity compared with 
conventional treatment among their study subjects [4].

Rebekah et al. In their article which describes several 
novel methods to administer antifungal agents for all forms 
of fungal infections have spoken in great depth about the 
efficacy of using amphotericin aerosols as well and nasal 
sprays, though it was primarily begun to treat pulmonary 
aspergillosis and showed good outcome, in this relation the 
delivery of the drug to the nasal sinuses via sprays and nasal 
washes appears to be a reliable method, and just as several 
studies done then showed good outcome we too at our 
tertiary care centre procured good outcomes by such usage 
of topical amphotericin [7,8].

 In the past the role of the intranasal delivery was assessed 
for treating pulmonary and upper respiratory aspergillosis 
and was found to show statistically significant results as see in 
the study titled Intranasal Amphotericin B Reduces the 
Frequency of Invasive Aspergillosis in Neutropenic Patients, 
by G. Mark Jeffery et al.  Which shows us that the drug delivery 
method is efficient [9].

Intravenous injection of Amphotericin B even at its 
therapeutic dose has been known to cause grave drug 
reactions and the nephrotoxicity, this in turn leads to 
electrolyte imbalance. Hypokalaemia, hypomagnesemia is the 
most commonly noted effects of the drug, these imbalances 
have to corrected before the drug can be continued to be 
administered to the patients due the grave risks of the 
same[11,12,8]. Hence the continuity in the treatment and the 
dosing of the drug to achieve ideal drug delivery to the 
affected site is lost, when we purely depend on IV route, which 
is one of the biggest challenges offered by this route of drug 
administration, whereas the topical administration of the 
drug can be given without any discontinuity. None of the 
previously done studies on local and topical amphotericin 
have documented any reactions at the site or side-effects, 
neither have we reported any such side effect Sadeghi et al in 
their study have commented about how the use of 
amphotericin topically led to a lower incidence of post-
operative complications following treatment by endoscopic 
sinus surgery [4] and they recommend use of topical 
amphotericin as a good treatment modality in mucormycosis 
management, which was similar to the results obtained in our 
study.

Conclusion
Based on the outcome of the patients in our series we 

observed that, by the use of topical Amphotericin B directly at 
the site of sinonasal involvement of mucormycosis we 
achieved better clearance of the infection, as the drug reduced 
the load of the fungal spores and acted locally, but due to 
there being a significant bias between the two groups with 
respect to general condition, and IV Amphotericin it is not 
possible to definitely conclude the same. 

We wish to meanwhile highlight other feature of this form 
of drug administration, such as the patient compliance which 
was seen to be good due to the method being feasible and 
technically simple. This form of drug administration didn’t 
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require monitoring and could be performed easily even after 
discharge from the hospital, unlike intravenous administration 
which needs careful monitoring and compulsory and 
prolonged hospital stay, this helped to continue the action of 
the drug for a longer duration. It also seemed to have reduced 
the number of repeated surgical debridements. No side 
effects were noted upon such use of the drug thus we were 
able to continue daily administration through this route 
irrespective of the complication being faced in the IV route.

This is one of the first studies to our knowledge to assess 
the effect of topical amphotericin in the present COVID-19 
associated mucormycosis outbreak, we also faced difficulty in 
the use of the topical preparation adequately for those in 
ICUs and isolation wards due to constrains in availability of 
manpower and other resources. We recommend that further 
studies with larger sample sizes and detailed statistical 
analysis would be required to ascertain the efficacy of this 
form of topical preparation of Amphotericin B as a component 
in the pre-existing treatment of mucormycosis.
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