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ABSTRACT

Snusitis is one of the inflammatory-infectious diseases with a lot of side effects. Until know there has been no
overall estimate of the prevalence of sinusitis in Iran. The Purpose of this study is to estimate the prevalence of
sinusitis in Iran using Meta-Analysis method. The search was done using keywords of Prevalence, Snusitis, Iran in
the foreign databases of Pub, Scopus, med, 1S9, Google Scholar and native databases such as Sd, Medlib, Iran
medex, Magiran. The data was analyzed using Meta-Analysis (Random Effects Model). The heterogeneity of the
studies was investigated using the 12 index. Data was analyzed using STATA Ver.11 software. Among the 12 studied
articles with the sample size of 1057 people, the prevalence of sinusitis in Iran was 53% (confidence interval 95%:
40% to 65%). Also, the prevalence of sinusitis maxillary, ethmoid sinusitis, sphenoid sinusitis, frontal sinusitis,
maxillary sinusitis and fungal sinusitis was 68%, 31%, 17%, 87% and 39%, respectively. Also, the prevalence of
sinusitis in the west of the country is less compared to the others, and more in the center of the country. The
prevalence of sinusitisin Iran is high and among them, maxillary and frontal sinusitis have the least prevalence, and
most of the patients suffering from sinusitis show clinical symptoms of nasal discharge.

Keywords: Prevalence, Sinusitis, Iran.

INTRODUCTION

Sinusitis is one of the most infectious inflammytdiseases affecting the air holes around the kiegen as frontal
ethmoid, maxillary and sphenoid sinuses [1]. Inodhit sinusitis, inflammation of the sinuses is sent. This
condition usually occurs after a period of acutausitis [2]. Symptoms such as stuffy nose, facahpcoughing,
headaches, and postnasal drip lasting for more 1Rameeks suggest that there is chronic sinuSitisne references
have mentioned fatigue in these patients [2] afdlfBaddition to medical therapy, chronic sinusitvill require
surgery to remove the blockage and restore sinamalje and optimal ventilation. Chronic sinusiti®wwd be
treated based on the study of microbiology, mailland ethmoid sinus mucosal biopsy and aspirafjn
Clinically, chronic sinusitis is often referred¢ases of infectious process not responding to rakttieatment [3].

There are a variety of sinusitis. According to oa#l statistics of the US, sinusitis is diagnosedhe fifth frequent
disease for which antibiotics are prescribed [S5prébver, paranasal sinus infection is one of thetnaommon
diseases affecting all ages, especially childrags group [6]. According to clinical features amstdpathology, the
paranasal fungal infection has been divided into flistinct categories, including allergic fungalusitis, invasive
sinusitis, noninvasive sinusitis and Mycetoma[7].
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The most common cause of maxillary sinusitis isalvinfections of the upper respiratory tract. Abdit% of

maxillary sinusitis involve dental causes. Tootlrastion, trauma to the face and maxillary ostegtaan lead to
sinusitis by damaging the sinus membrane [8]. Acu&illary sinusitis is accompanied with symptonusts as

pain when pressure is exerted on the anterior @fathe maxillary sinus, inferior nasal concha op tf purulent

discharge, fever, chills, decreased sense of somalisual sensations on the posterior maxillaryhteet increased
pain when bending down. Drug therapy using antitoand topical/systemic decongestants may impemige

sinusitis [9].

The diagnostic value of symptoms has always bedmateble, since CT scan is the gold-standard mefbod
diagnosis of chronic sinusitis [10]. Symptoms ubugiclude nasal congestion and obstruction, feegbh pressure
or fullness in the face, anterior or posterior haéscharge and headaches, fever, swelling of thehlead or cheek
erythema, coughing and olfactory disorders. Thassigre edema and nasal congestion, nasal postiés@rarge

drainage, nasal septum deviation and polyps [1].

Infectious agents that cause chronic sinusitis banaerobic and anaerobic microorganisms and fuogi,
combination thereof [11]. One underlying facton&sal septum deviation [12]. Many of the factorgsiag asthma
and sinusitis including the nediatora, cytokines! areurotransmitters function similarly in develapithe two

diseases [13]. Involvement of people with sinusitiially follows a series of predisposing factaushsas the
presence of viral infections in the upper respmattract, allergic rhinitis, improper use of nasaipical

decongestants, and immune deficiency [14]. Pathodensinusitis are divided into several major catess,

including bacteria bacteroides, Haemophilusinfluejz viral agents, rhinovirus, adenovirus and fuingi species
of Aspergillus, Alternaria, Mucor, korolaria, andyptococcus neoformans[7].

The optical conditions occurring as a result ofeated sinusitis are orbital and periorbital céilleye infections,
which often occur when affected by ethmoid sinuk [Berebral complications of untreated sinusitislude
meningitis, subdural abscesses , epidural, braiscess, osteomyelitis of adjacent bones and sagiitals
thrombosis, and cavernous sinus [15]. Complicatiminshronic sinusitis are orbital cellulitis, pesteal abscesses,
orbital abscess to the extent of blindness, ostetitisy intracranial complications, and cavernoimis thrombosis
[16]. With regard to the fact mentioned aboves itnevitable to examine the prevalence of sinusitisan.

One of the main goals of meta-analysis studie® iprovide an accurate estimate of the unknown petens of
population. Due to the increased sample size ieguitom a combination of various studies, metabgsia curtails
the confidence interval of parameters. Accordingigonerous studies conducted on the prevalenceno$itis and
to validate the results of these studies, it wasiaf to conduct a meta-analysis so as to achigueeise and valid
measure for planners and researchers in the filelaim of this study was to estimate the prevaefcinusitis in
Iran through a systematic review and meta-analydiss study was designed to first review the presistudies
systematically and then perform a meta-analysishendata at final stage involving the prevalencainfisitis in
Iran.

MATERIALS AND METHODS

Searching strategy

This was a meta-analysis study to determine theapeace of sinusitis in Iran. The relevant literatwas obtained
through Internet search and manual search of dogismmeviewed in the library at Tehran UniversityMédical
Sciences. The searching involved several Interagbédses such as Iranmedex, SID, Magiran, Iranded]ib,
IranPsych, Science Direct, ISI, PubMed and Scoftusas limited to 22 years and updated up to theiran of
2012. Selection focused on theses, scientific jalsrin Iran and abroad, papers presented at caegesnd
organizational reports.

The domestic search in Persian was not sensitivpénators OR, AND and NOT. Hence, the terms “dence,
sinusitis and Iran” were inserted to achieve higdarsitivity. As for searching through foreign detses, the same
terms Iran, prevalence and sinusitis were includdsk keywords were standardized in MeSH and evénttie
strategy of Iran AND Sinusitis was used to sealttaddition to this reference, the selected papere screened so
as to find relevant studies.
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Selection of papers:

A list was prepared containing the titles and austr for all papers searched the domestic datab@bes was
performed independently by two researchers. Themsapith duplicate titles were then removed. At tieet stage,
the abstracts were reviewed to find the suitablelies. In the case of foreign databases, the saowedure to
domestic databases was adopted. In fact, all Stwdéee stored in EndNotex6 and the rest of stagee possessed
by the software application.

The inclusion criteria were: 1. all studies wersdiptive, 2. prevalence of sinusitis was mentioreghould be
noted that the sensitivity of paper selection wasdased through minimum inclusion criteria. Howetee most
relevant and highest quality studies were achigliesligh the exclusion criteria as follows: 1. uatet studies in
terms of study and research topic, 2. studies inghfficient information on, 3. low-quality of stigb. The checklist
Strengthening the reporting of observational stdie epidemiology was used to assess STROBE (1f7¢. T
checklist has 22 sections that cover differentgafta report. Each section is given a score, wéilme other
sections with greater importance were given higiceres.

Data Extraction:

To reduce bias and error in reporting data colbectiwo researchers independently extracted data the papers
through a standard form of data collection that aiasady prepared. The form was first designedhleyresearch
team, including the following items: Author’'s namesearch title, publish date, journal name, reteaesign,
inclusion and exclusion criteria, sample size andrs .

Statistical analysis:

This study analyzed the prevalence of sinusitifram so as to estimate the point prevalence at 86Afidence
interval. The variance of each study was calculatsishg the binomial distribution formula and hetmoeity
between studies was examined through Cochran Qwitista significant level of less than 0.1 and adi¢ator of
heterogeneity-attributed change$).(lAll statistical analyses were conducted thro®PATA Ver.11 using the
command “metan”. Significance level of the test wassidered to be P>0.05.

The meta-regression analysis was used to investibatrelationship between the prevalence of disusilran with
samples and research date. Moreover, the senséinélysis was adopted to evaluate the impactdf essearch on
the overall result obtained from the analysis.

RESULTS

A summary of how the papers were imported into metanalysis

In the first phase of the search, 23 papers wdeeteel. After reviewing the titles, only 19 relatealpers made it to
the second phase, i.e. evaluation of abstractsllfzira total of 12 papers were selected to eniwr the meta-
analysis phase (chart 1).
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Chart 1: Flowchart of inclusion of studies to the gstemic review and meta-analysis

Moreover, 7 out of the 12 papers under investigatiith a sample of 1057 subjects reported the peece of
sinusitis in patients, where the prevalence of Stiauin Iran was 53% (C1=95%: 40% to 65%). In tetady, the
lowest and highest prevalence of sinusitis in larpatients were found in studies by Ehsanpoulr €@00) (23%)
and Khajavi et al. (69%), respectively. Due to lile¢erogeneity of the studies, the confidence imatdir each study
and for every single study was displayed based&ndam-effects model in Figure 1.

Table 1: The specifications of the studied papersbaut sinusitis in Iran

Number author Year City Statistical Society Sample Prevalence of Sinusitis%
@98 Ehsani poor 1993 Tehran Childhood asthma 52 385
(19 Ehsanipoc  200C Tehrai Childrenwithorbital andntracranial infectior 74 229
)] Amini 2004 Tehran Sinusitispatients 59
(20 Semnani 2000 Rasht Sinusitispatients 83
(10 Mozafarinic 200€ Kermar Sinusitispatient 20C 555
21 Safari 2009 Hamedan Childhood asthma 60 483
22 Barzin 2000 Sari Sinusitispatients 100 68
23 Khajavi 2001 Tehran Sinusitispatients 53 688
(©)] Khorasani 2010 Ghazvin  Sinusitispatients 46
249 Badiei 2003 Shiraz Sinusitispatients 142
25 Noruzi 2006 Tehran Neutropenicpatients 108
(26) Naraghi 1007 Tehran Sinusitispatients 80 66

Moreover, the prevalence of maxillary sinusitis v&8%0 (Cl 95%: 44% - 91%), ethmoid sinusitis was 3(Gb
95%: 15% - 47%), sphenoid sinusitis was 19% (Cl 98% - 37%), frontal sinusitis was 17% (Cl 95%: 1%4%),
maxillary sinusitis was 87% (Cl 95%: 75% - 99%) dudgal sinusitis was 39% (Cl 95%: -26% -105%). The
prevalence of clinical symptoms were nasal disahdng66% (Cl 95%: 17% - 114%), headache by 28% (9%%
8% - 48%)), purulent sputum by 20% (Cl 95%: 9% - 3E¥d postnasal drip by 33% (Cl 95%: 6% - 61%) (@ &).
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Table 2: Prevalence of sinusitis in the examined gups in Iran

sub arouns Number of Sample mean score Prevalence of Max Prevalence Min Prevalence
group study size Sinusitis (CI %95) ofSinusitis (Cl %95) ofSinusitis (Cl %95)

Prevalence of sinusitis 7 619 53@065) 69 (68-81) 23(13-32
Prevalence  of  maxillary
sinusitis 4 245 68(44-91) 86(73-1) 33(10-55)
Prevalence of clinical
symptoms of nasal discha 2 132 66(17-114) 90(83-97) 4127-54)
Clinical symptoms of
headache 2 132 28(8-48) 39(26-52) 19(10-27)
Prevalence of purulent sputum
of clinical signs 1 52 20(9-31) 20(9-31) 20(9-31)
Prevalence of clinical
symptoms of postnasal d 2 98 33(6-61) 48(33-62) 20(9-31)
Prevalence of Ethmoid
sinusitis 4 245 31(1547) 41(5-78) 26(4-56)
Frevaience  of  sphenoid 4 185 19(2-37) 29(11-69) 6(27-39)
Prevalence of frontal sinusitis 4 245 17 (-1 534) 34(59-128) 13(20-46)
;:]eu"s"’i‘t'?s"ce of  maxillary 1 46 87 (75-99) 87 (75-99) 87(75-99)
Prevalence of fungal sinusitis 2 250 39(26-105 74(44-104) 7(8-22)

Study %

D ES (95% Cl) Weight

Ehsani poor (2000) —— i 0.23(0.13,0.32) 1459

Ehsani poor (1993) _._ 0.38(0.25,0.52) 1358

Safari (2009) — 0.48(0.36,0.61) 13.75

Mozafarinia (2006) e 0.56 (0.49,0.62) 15.20

Naraghi (1997) _._ 0.66 (0.56,0.76)  14.38

Barzin (2000) | —— 068(0.59,0.77) 1470

Khajavi (2001) | —e— 060(0.56,08]) 1380

Overall (I-squared = 90.9%, p = 0.000) <> 0.53(0.40, 0.65) 100.00

NOTE: Weights are from random effects analysis

-.813 0

Figure 1. Prevalence of sinusitis and 95% confidereadnterval in Iran, according to the author's nameand year of the research, based on
the random effects model. The midpoint of each segmt reflects the prevalence of sinusitis in each search. Rhombus shape for
prevalence of sinusitis in Iran for the total studes

The prevalence of sinusitis varied in differentioeg of Iran. In the five studies conducted in tlweth of Iran, the
prevalence of sinusitis was 53% (CIl 95%: 33% to Y.2%the study conducted in central Iran, the ptence of
sinusitis was 56%, while it was 48% in a study aaridd in West of Iran.

In analysis conducted by age groups, it was redehlat 2 studies had been conducted on subjectsr @@dyears of
age, where the prevalence of was sinusitis was @1%5%: 15% to 45%). Two additional studies weoaducted
on 2 subjects aged 20 to 30 years, where the mesmlof sinusitis was 61% (Cl 95%: 48% to 74%). &deer, 3
studies focused on subjects over 30 years of abgereamthe prevalence of sinusitis was estimatedet6 196 (Cl

95%: 50% to 73%).
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Prevalence of Sinusitis

T T T
50 100 150 200
Sample size

Figure 2. The relationship between sinusitis and maber of research samples using meta-regression. £8iof the circle indicates the
number of samples. According to the diagram, therés no significant relationship between the prevalere of sinusitis in Iran and the
number of samples (P=0.727). In fact, the increagjnrsample size does not increase the prevalenceiotsitis in Iran)

Prevalence of Sinusitis

T T T T T
1990 1995 2000 2005 2010
Year

Figure 3.The relationship between sinusitis and theesearch year using meta-regression. (According the diagram, there is no
significant relationship between the prevalence dinusitis in Iran and research year (P=0.844). Thprevalence of sinusitis in Iran did
not increase in the years examined from 1990 to 20)
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Meta-analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit

Ehsani poor (1993) [ SO YOOI W ]
Ehsani poor (2000) o - B
AMIN (2004) | | -
Semnani (2000) | e N
MOZAfarNiA (2008) [« oo o N B |
Safari (2009) e e e SRR e
Barzin (2000) || f i @ e |
Khajavi (2001) [ PR Qe |
Khorasani (2003) | [ N
Badiei (2008) | [re N
Noruzi (2006)

Naraghi (1997)

0.36 0.40 0.53 0.65 0.69

Figure 4. The sensitivity analysis (circles indica the relative risk (RR) by removing the studies wite the segments reflect the confidence
interval of 95% for RR). This figure shows how thefinal result of the current study is affected by thke removal of each study. According
to the above graph, the prevalence of sinusitis iinan in 2000 increases to 57% by eliminating Ehsanqur’s study (Cl 95%: 49% to
66%). Moreover, the prevalence of sinusitis in Irarin 2000 decreases to 49% by eliminating Barzin’ssdy (Cl 95%: 36% to 63%).
These were the two most effective studies on thadil result of the current study.

DISCUSSION

The prevalence of sinusitis was 53% in 12 papedeumvestigation with a sample of 1057 subjects9®%: 40%
to 65%). In this study, the lowest and highest akence of sinusitis were found in studies by Ehsanget al.
(2000) (23%) and Khajavi et al. (69%), respectivéloreover, the prevalence of maxillary sinusitiasn68%,
ethmoid sinusitis was 31%, sphenoid sinusitis wa#,1frontal sinusitis was 17%, maxillary sinusitias 87% and
fungal sinusitis was 39%. The prevalence of simugitIran is high. Among its various types, maadill sinusitis is
the most common while frontal sinusitis is the teeammon. The prevalence of clinical sighs was G6%masal
discharge, 28% for headache, 20% for postnasal afrip 33% for purulent sputum. In fact, most patientth

sinusitis show the clinical symptoms of nasal disgle.

About 5 to 15% of the population in Europe, and 1@opulation in the United States (about 30 willpeople)
suffer from chronic sinusitis, the treatment of ghhicosts about $60 million annually (2). Affecti2g million
people, sinusitis costs nearly $2 million directiygposed annually in the United States medical sys(27).
Moreover, the incidence of acute and chronic stimusire on the rise, affecting between 10 to 15%exfple in
Central Europe annually (21). The incidence of ldeahong patients with sinusitis with untreated clicagions is
15 to 40%, which can be curtailed to 11 to 7.3%itmely and appropriate treatment (28).

The prevalence of sinusitis varied in differentioeg of Iran. In fact, the prevalence of sinusgi$3% in northern
Iran, 56%, in central Iran, and 48% in west of Irdihe minimum and maximum prevalence’s of sinusiere
found in West and Central Iran, respectively. Hogrevthere cannot be an accurate estimate due tquahe
distribution of studies in Iran. In the analysisndacted by age group of subject, it was concludeat the
prevalence of sinusitis was 30% in patients un@eyears of age, 61% in patients aged 20 to 30 4A6li6 adults
over 30 years. The results indicated that with éasing age, the prevalence of sinusitis increaseong the
subjects who were more likely to develop sinusitis.

In a study by Khajavi et al. to determine the cafgbof limited coronal CT scan in the diagnosié @hronic
sinusitis in 2001 on a total of 53 subjects, it i@msnd that 68.8% of subjects had sinusitis (28)alstudy by F.
Ehsanpour (2000) on 74 patients, it was concludatia2.9% of the patients were diagnosed with #isy4.8). The
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current study was carried out though a meta-arslgaice there was a difference between the resbitned by
the previous studies.

Sinusitis is the most common health care issuberdsS, affecting more than 31 million people irstbountry each
year, and more than 10% of American are suffeflig statistics show that Americans in 1989 speptapmately

$150 million on diagnostic or therapeutic measu@&®). In a study by Newman et al. (1994) followeyl the

Bresciani et al. (2001) on adults with asthma,ftequency of sinusitis was reported to be 74-909).(Albu S. et
al. (2001) showed that out of 60 patients with tafband intracranial infections, 23 cases (38.3%}endiagnosed
with sinusitis (30). In another study on childreithvasthma, it was reported that 40-60% of casesshausitis 31.
(31). According to Barnes, et al. as well as TeimIBet al., involvement of sinuses may be a rigktdafor severity
of asthma and its complications (32). In their gtudewis et al. examined 363 samples from Yorkshind 1042
samples from York, finding out that particular ewvimental conditions and air pollution were effeetin the

prevalence of maxillary sinusitis (33).

There were a few limitations in this study, inclugti Lack of access to full text of papers, imperfi@formation
about the research papers under study.

REFERENCES

[1] Torabi M.Iranian Journal of Medical Council. autumn 2007.26:337- 45.

[2]M A, M Y. jurnal of Shahid Beheshti University of Medical Sciences. farvardin and ordibehesht 200914:37- 42
[3] Cummings C, Harker L, Haughey B, all e. Cumminigé&dyngology Head and Neck Surge?051169.

[4] Merrill A, Carl A, Hyman M, all e. Evaluation dhe Microbiology of chronic Maxillary sinusits inm.
Otolaryngo.1998107:942-94

[5] Bhattacharyya N. The economic burden and symptonifesdations of chronic rhinosinusit20031 7:27

[6] Herendeen N, Szilagy P. Infection of the uppepimtory tract. In: Behrman R, Kliegman R, Jenstn
editors. Nelson textbook of pediatri@001261-66.

[7] Gendy S, Walsh M, McConn-Walsh R, all e. Recamtsensus on the classification of rhinosinusitisvegy
forward forresearch and practice? Surge&fi7 Apr;5:67-8.

[8] Peterson L, Indresano A, Roser S, all e. Priasipf oral andmaxillofacial surgery. 1st ed. Ridiphia: JB
lippincott company1992225-64

[9] Khorasani M, Khzemi M, Mahmudian P. Maxillaripngsitis in patients referred to Qazvin Qods Haapit
(2003 - 2005). Qazvin University of Medical Sciescé&/inter200812:1- 6

[10] Mozafarinia K.Thelranian Journal of Otorhinolaryngology. spring200719:15- 21

[11]Tukeuch K, Majima Ylaryngoscope. 1999109:2 8-75

[12]Sheikhi M.journal of esfahan Dental School. 20106:568- 73

[13]Gaga M, Lambrou P, Papageorgious N, all e. Bpiils are afeature of upper and lower airway gdatioin
non-atopic asthma. 32000663-9.

[14]Wiszniewska M, alusiak-Skorupa J, Pannenko ke dliccup Med (Lond). Jur200959:237-42.

[15]Hakim H, Malik A, Aronyk K, all elnt J Pediatr Otorhinolaringol 20068:1383-7.

[16]Sother A. Curent Concept As Management:In,BayonH@&d &Neck Sur. Otolaringology.2ndRaven Press.
1998445.

[17]Von EIm E, Altman D, Egger Me&nn Intern Med 2007147:573-7.

[18]Ehsani poor F, soheil nader S, Bahmani kashkMli Journal of Medical Sciences, iranAutumn and Vinter
200815:7- 11

[19]Ehsani poor F ,javaher tarash N, Pir dehghanJoénal of Medical Sciences, iran Spring 200512:31- 6
[20]Semnani AJournal of Guilan University of Medical Sciences. Autumn and Vinter 20009:93- 8

[21] Safari M, Mohebi N.. Théranian Journalof Otor hinolaryngol ogy. Autumn and Vinter 200921:133- 8
[22]Barzin M, Abdi R, Hashemi AlJournal of Mazandaran University of Medical Sciences, Iran. autumn
200212:65- 72.

[23]Khajavi M. Blood Journal. bahman and esfand 200117.

[24]Badiei P. IFS neutropenic patients admitted tore&hhospital Nemazee. Environmental Research Busheh
University of Medical Sciences and Health and &peutic Services. shahriv&00811 .9-35

[25]Noruzi H.Journal of Gorgan University of Medical Sciences. Spring201214:135-29.

[26]NaraghiM. Endoscopic sinus surgery for chronic sitisitreatment results in 1376-78. jurnal tehtaniversity
of Medical Sciences. Summ200260:114-23.

38
Scholar Research Library



Mostafa Rezaei Taviranyet al Der Pharmacia Lettre, 2016, 8 (5):31-39

[27] Gliklich R, Metson ROtolaryngol Head Neck Surg 1995113:104.

[28]Johason D, Markle B, Wiederman BPediatr 19881:15-23.

[29]Phipps C, Wood W, Gibson W, al e. GastroespHeafex contributing to chronic sinus disease inldifen ,
Arch otolaryngol head neck surg2000126:821-6

[30]AlIbus S, Tomescu E, all Acta Otorhinolaryngol Belg 200155 265, 72.

[31] Schwarts H, Thompson J ,Sher Afch Inter Med 1987.147:2194-6.

[32]Barnes P, Woolcock Azur Respir J 199812:1209-18.

[33]Lewis M, Roberts C, Manchester Km J Phys Anthropol 1995Dec.98:497-506.

39
Scholar Research Library



