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ABSTRACT 
Background: Chronic Rhinosinusitis (CRS) is a prevalent disease in Pakistan and allergic fungal 
rhinosinusitis (AFRS) represents a significant proportion of it. It is an allergic response to fungal elements 
within the facial sinuses and in the nasal cavity. This study was carried out to determine the frequency of 
AFRS, in patients of CRS with ethmoidal polyps. 
Patients and Methods: This cross-sectional study was carried out at ENT Department SGR Hospital, 
Lahore. The duration was one year (January 01 to Dec. 31, 2016). One hundred and twenty five cases 
were enrolled in this study. Laboratory investigations included eosinophilic count and total IgE levels. 
Orbital and Intracranial involvement was ruled out by CT scan. Endoscopically excised polyps and mucin 
collected from sinuses were sent to the pathologist for histopathology, microscopy and culture. 
Results: The mean age of the patients was 30 years. There were 67 (53.6%) males and 58 (46.4%) 
females in the study. In 70 (56%) patient’s microscopy was positive. 
Conclusion: A significant proportion of patients of CRS with polyps also have AFRS. 
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INTRODUCTION 
Chronic Rhinosinusitis (CRS) affects more than 
14% of adults and children population. The overall 
incidence of Allergic Fungal Rhinosinusitis (AFRS) 
is more than 8% of the patients having CRS and 
undergoing sinonasal surgery.1-3 AFRS is a 
noninvasive disease of sinuses and is an allergic 
response to fungi present inside the facial 
sinuses.4 It was observed in a study in 1976 that 
this response had a similarity to the findings in 
allergic bronchopulmonary aspergillosis.5,6 The 
finding of fungi in mucin is key to diagnose AFRS. 
This leads to the suspicion to categorize AFRS 
with Eosinophilic Fungal Rhinosinusitis (EFRS) 
and Eosinophilic Mucin Rhinusinusitis (EMRS) 
which are also characterized with mucin and 
eosinophilia.7 
 There are many varieties of Fungal 
Rhinosinusitis (FRS) and most commonly adopted 
system classifies the FRS into two sub groups 
which are invasive and noninvasive.8 AFRS is one 
of the noninvasive FRS and is due to type-1 
allergic response to fungi in atopic individuals.9 
Patients may have nasal blockade, headache, 
facial pain or facial deformity. Allergic rhinitis is 
often found in this group of patients and about half 

of the patients also develop asthma. The younger 
groups having advanced disease may present with 
proptosis, telecanthus and facial dysmorphia. 
 Medical as well as surgical management is 
necessary.10,11 The removal of polyps and mucin 
by Functional Endoscopic Sinus Surgery(FESS). is 
treatment of choice for AFRS.12,13 Proper follow-up 
and medical treatment after surgery is essential to 
control the disease so that the mucosa starts 
functioning normally.14 AFRS may recur even after 
aggressive medical management and surgery. 
Extensive research remains the need of time in 
this area which willa be helpful to improve the 
treatment. Postoperative endoscopic suction and 
clearance and examination should be done 
regularly. CT scan 6 weeks after surgery is 
recommended and then as and when required. 
Subcutaneus immunotherapy can be tried but it is 
effective in only a few cases.14,15 The aim of this 
study was to find out the frequency of AFRS in 
local population. Thus, knowing the total 
magnitude of this condition, early diagnosis and 
management would be possible.  
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PATIENTS AND METHODS  
This cross-sectional study was carried out at ENT 
Department Sir Ganga Ram Hospital, Lahore from 
01-01-2016 to 31-12-2016. One hundred twenty 
five cases between the ages of 13 to 70 years from 
both genders undergoing surgery for nasal polyps 
were included through non-probability consecutive 
sampling. All consecutive patients fulfilling the 
inclusion criteria were included in the study. 
Patients with diabetes mellitus, positive history of 
organ transplantation, HIV/AIDS, those on steroids 
or other immunosuppressive drugs were excluded. 
Demographic details and symptoms as well as 
aspirin sensitivity, asthma and previous sinus 
surgery was noted. Specific laboratory 
investigations comprised eosinophilic count and 
total IgE levels. All patients underwent CT scan to 
exclude orbital and intracranial involvement. 
Functional Endoscopic Sinus Surgery (FESS) was 
done and endoscopically excised polyps and 
mucin collected from sinuses were sent to the 
pathologist for histopathology, microscopy and 
culture. The culture material was sent to pathology 
laboratory in normal saline in culture tubes. 
Prednisolone 1mg/kg body weight was given orally 
to patients having ethmoidal polyps, for one week 
before and for two weeks after surgery. The 
patients were followed up for six months after 
surgery. First visit was one month after surgery, 
second visit after three months and third visit six 
months after surgery. On each visit, the patient’s 
nasal examination was done endoscopically to see 
any recurrence of polyps. Calculations of 125 
cases were done with a confidence level of 95% 
and a margin of error of 5% expecting allergic 
fungal rhinosinusitis as 8.6% of all patients with 

chronic rhinosinusitis who undergo sinus surgery. 
All the information collected was entered in SPSS 
version 16 and analyzed. Mean and standard 
deviations were calculated for numerical data like 
age, duration and size of polyp. AFRS microscopy 
results and culture test were presented as 
frequency and percentage. Data was stratified for 
the age and gender. Chi square was applied and 
significant p-value was taken as less than 0.05. 
 

RESULTS 
The age of the patients was between 13 and 70 
years with a mean age of 30±10 years. Tables 1 
and 2 show the results of microscopy and culture 
in both genders. There were 67 (53.6%) males and 
58 (46.4%) females. In 70 (56%) patients culture 
test was positive and 55 (44%) had culture test 
negative. There was remarkable association 
among allergic fungal rhinosinositis and culture 
test and microscopy in both genders and the age 
groups (13-40 years and 41-70 years), p-
values<0.005. Significant IgE levels (more than 
200 IU/ml) were found in 52% of the patients and 
peripheral eosinophilia in 48% of patients studied. 
The most common fungal infection was 
Aspergillosis, which was reported sensitive to 
itraconazole on culture and sensitivity test. But as 
the allergic fungal polyposis responds very well to 
corticosteroids, prednisolone 1mg/kg body weight 
was given to all patients for one month in a 
tapering regime. The nasal polyps were removed 
by endoscopic sinus surgery. One patient had CSF 
leakage and another had orbital cellulitis 
postoperatively. Both were managed. In this study 
of 125 patients with polyposis 70 (56%) had AFRS. 
 

 
Table 1: Fungal rhinosinusitis and microscopy stratified for gender   
 

Gender Microscopy 
Allergic Fungal Rhinosinositis 

p-value 
Yes No 

Male 
Positive 43 0 

<0.005 
Negative 0 24 

Female 
Positive 27 0 

<0.005 
Negative 0 31 

 
Table 2: Fungal rhinosinusitis and culture test stratified for gender 
 

Gender 
  

Culture test 
Allergic Fungal Rhinosinositis p-value 

Yes No 

Male Positive 43 0 
<0.005 

  Negative 0 24 

Female Positive 27 0 
<0.005 

  Negative 0 31 
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DISCUSSION 
Clinically, fungal rinosinusitis (FRS) can present as 
acute and chronic forms. In the acute form FRS is 
rare and occurs mainly in the form of non-invasive 
disease almost in 90% of cases. Granville and 
colleagues reported more than 70% AFRS as 
noninvasive disease in Houstin.16 Taxy reported 
non-invasive disease in over 80% of FRS patients 
in the Chicago area.17 Overall it is concluded that 
non-invasive FRS type is predominate in the 
United States population. In another study from 
India, Das and associates have reported 56% 
AFRS.18 The divergent Geographical distribution 
may be due to difference in climates and 
environmental factors, as well as different ways of 
fungal exposure. 
 The age of the patient at the time of 
presentation is also a variable element. Study 
performed by Irshad-ul-Haq et al.19 showed that 
mean age of the patients was 31.56 ± 6.18 years 
ranging from 10 - 50 years. The mean age of the 
patients reported by Irshad-ul-Haq et al.19 was 
higher than by Mian MY, et al.20 which was 24 
years. In study by Zakirullah, et al.21 large number 
of patients were young with a mean age of 20 
years at the time of presentation and 83% were in 
2nd and 3rd decade of life which is also 
comparable to that study by Irshad-ul-Haq et al 
study i.e. approximately 72.7% patients were in 
2nd and 3rd decade of life. In our present study the 
age of the patients at presentation was between 13 
and 70 years with a mean age of 30±10 years 
which is comparable to the results of study by 
Irshad-ul-Haq et al but it differs from the study by 
Zakirullah, et al.21 which showed mean age of 20 
years at presentation. Perhaps different criteria for 
selection of patients could be responsible for this 
difference. 
 Regarding the gender distribution, Mian MY, 
et al, reported male preponderance with ratio of 
3:1 and our present study has also shown a male 
dominance where 53.6% patients were male and 
46.4% were females.  
 Morpeth et al.22 in their review on AFRS 
literature noted elevated total IgE in44% of patients 
and peripheral eosinophilia in 40% which is 
comparable with our immunological study results 
i.e. elevated total IgE level in 52% of patients and 
peripheral eosinophilia in 48%. While the surgical 
treatment of AFRS is by endoscopic sinus surgery 
almost everywhere, the medical management 
varies in different setups depending upon the 

choice of medicines and their routes of 
administration, the corticosteroids being the 
mainstay of medical treatment.  
 

CONCLUSION 
In this study 56% of patients of fungal rhino-
sinusitis (FRS) with polyps also had AFRS. 
Therefore, it is suggested that possibility of allergic 
fungal rhino-sinusitis should also be considered 
while managing patients of nasal polyps and tests 
for screening and diagnosing AFRS like culture, 
microscopy, IgE levels and peripheral eosinophilia 
should also be done in all cases of FRS with 
polyps.  
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