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Abstract 

Background: Otitis media is an infection of the middle ear, usually associated with upper  respiratory 

tract infecƟon. Although, it can occur at any age, but 60-80% of children had  recurrent oƟƟs media. 

Early diagnosis and management may avoid serious complications like, brain abscess, meningitis, 

lateral sinus thrombosis and subdural abscess. 

Objectives: To determine the isolation rate of proteus species from patients with otitis media in 

Baquba city, and to explore the effects of certain relevant factors.  

Materials and methods: Ear swabs were collected from 270 paƟents with acute or chronic oƟƟs 

media attending the out-patient  clinic of Baquba General Hospital. Information regarding age, sex, 

residence, and smoking were collected by special form pre-constructed for this purpose. Isolation 

and identification of Proteus species based on standard bacteriological criteria. All data were 

statistically analyzed.  

Results: Proteus species were isolated from 35(12.9%). The P.mirabilis consƟtute 28 and P.vulgaris 

7. Bacterial growth other than proteus consƟtute 75.9%, while swabs with no bacterial growth was 

11.1%. The mean age of paƟents was 25.9±16.8. The isolaƟon rate from males (17.8%) was higher 

than that of females (8.5%). The highest isolaƟon rate (18.4%) was found in 10-19 years age group, 

while the lowest isolaƟon rate (6.6%) was recorded in those  
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<5 years old. Residents of rural areas recorded highest number of Proteus species isolates when 

compared to those of urban areas (13.3% vs 11.9%). Chronic OM cases showed higher isolaƟon rate 

(18.6%) of Proteus spp than that of acute cases (6.9%). AddiƟonally, the isolaƟon rate (21.1%) of 

Proteus spp. from smokers with OM was higher than that of negaƟvely smokers (14.6%) and non- 

smokers (9.9%). 

Conclusion: Higher isolation rate of  Proteus species were recovered from  patients with chronic 

otitis media. 

Keywords: Otitis media, Proteus, Upper respiratory tract nfection 

Introduction 

Otitis media, an infection of the middle ear, is usually associated with upper respiratory tract 

infection. Although, it can occur at any age, but 60-80% of children infected with recurrent oƟƟs 

media [1]. Early diagnosis may avoid the possibility of complicaƟons associated with such infecƟon 

like, brain abscess, meningiƟs, lateral sinus thrombosis and subdural abscess [2]. The infection was 

attributed to many bacterial species like Staphylococcus aureus, Proteus mirabilis, Proteus vulgaris, 

and Pseudomonas aeruginosa [3,4]. Van Hasselt & Van Kregten (2002) [5] found that most cases in 

children in Africa associated with fecal bacteria, and that 74% of the isolates were P. mirabilis and 

60% were Enterococci spp. Many researchers isolated some other bacteria such as Staphylococcus 

epidermidis [6], Streptococcus pneumoniae [7], Pseudomonas aeruginosa [8,9], and Moraxella 

catarrhalis [10]. Cases associated with fungus infecƟon such as Aspergillus spp. and Candida albicans 

were also reported [2]. This study was conducted, firstly to screen proteus species as one of these 

causative agents of otitis media patients in Baquba and its peripheries, and secondly to study the 

effect of some host factors like gender, age, residence, severity of the disease and smoking habit on 

the isolation rate of proteus species isolates from patients with otitis media.   

Patients and Methods 

This present study was conducted on 270 paƟents with oƟƟs media aƩended outpaƟent 

clinic of Baquba General Hospital. The paƟent group includes 141 females and 129 males, 130 of 

them with acute oƟƟs media and the remaining 140 with chronic oƟƟs media. The age range was 

less than 5 to more than 50 years. 

Sterile bacteriological  swabs were used to collect middle ear effusion from patients. Swabs 

were directly streaked  on blood agar, MacConkey agar, and chocolate agar plates. Plates were  

incubated at 37 °C for 18-24 hrs. Bacterial colonies on the culture media were selected and 
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idenƟfied according to standard bacteriological and biochemical criteria (Collee et al., 1996) [11]. For 

proteus speces colonies with swarming phenomenon were selected, stained with gram stain and 

microscopically examined. Furthermore, fresh same colonies were inoculated on blood agar, 

incubated at 37 °C and idenƟfied as above. 

Results and Discussion 

 The paƟent group includes 141(52.2%) females with mean age of 23.8±19.9 years, and 129 

(47.8%) males with mean age of 27±6.5 years. According to the severity of the disease, 130 (48.1%) 

of paƟents were with acute OM, and 140 (51.9%) paƟents with chronic disease. This study revealed 

that 203 (75.2%) paƟents were from rural areas and 67 (24.8%) were from urban areas. Looking 

through their smoking habit, 57 (21.1%) individuals were smokers, 172 (63.7%) were non-smokers 

and 41(15.2%) were negaƟvely smokers. 

According to the bacteriological and biochemical criteria, the results revealed that 35 (13%) 

isolates were belong to proteus species; 7 (2.6%) were P.vulgaris and 28(10.4) were P.mirabilis. 

AddiƟonally, 205 isolates were belonging to bacteria other than proteus species, and 30 swabs yield 

no bacterial growth, table (1).  

Table (1): The outcome of ear swabs culƟvaƟon. 

Result of cultivation 
No. of 

isolates 

(%) 

Negative for bacterial growth 30 (11.1) 

Bacterial growth other than proteus 205 (57.9) 

Positive for proteus growth 
P.vulgaris 7 (02.6) 

P.mirabilis 28 (10.4) 

Total Number of Isolates 270 (100) 

 

The isolation rate of proteus species obtained in the present study was higher than that 

reported by other worker (Al-Saadi,2001) [12] who found that  the isolaƟon rate of proteus species 

recovered from paƟents with oƟƟs media in Baghdad was 14.3%, 48 of them (13.7%) were 

P.mirabilis and 2 were P.vulgaris. In another study on patients with otitis media, the proteus species 
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consƟtute 14.7%, while bacteria other than proteus species consƟtute 85.3% including S.aureus and 

Ps. aeruginosa [13] . Furthermore, 11.1% of the swabs were negaƟve for bacterial growth. These 

may either due to fungal or viral infecƟons [3,9,14]. 

Regarding the patient gender, the results showed that the isolation rate of proteus species 

from male was significantly higher than thatn of female (17.8% vs 8.5%), table (3). 

Table (2): IsolaƟon rate of proteus species by paƟent gender. 

Gender proteus  

(+) 

proteus 

(-) 

Total number P 

(X2 ) 

No. (%) No. (%) No. (%)  

0.002 Female 12 (8.5) 129 (91.5) 141 100 

Male 23 (17.8) 106 (82.2) 129 100 

These results were in agreement with previous studies [15]. However, the present results 

were inconsistent with other workers [10,16]. These controversial results may be related to 

hormonal factors related to the sex [17]. 

Although, the highest isolaƟon rate of proteus was found among 10-19 years old compared 

to other age groups; however, the difference was staƟsƟcally insignificant, table (3).  

Table (3): IsolaƟon rate of proteus species by paƟent age. 

Age groups (Ys) proteus (+) 

 

proteus (-) Total number P 

(X2) 

No. (%) No. (%) No. (%)  

 

0.44 

<5 4 (6.6) 57 (93.4) 61 100 

5-9 4 (12.6) 28 (87.5) 32 100 

10-19 7 (18.4) 31 (81.6) 38 100 

20-49 15 (15.3) 83 (84.7) 98 100 
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50+ 5 (12.2) 36 (87.8) 41 100 

The previous studies regarding the isolation rate of proteus species according to patient age 

have yielded controversial results, the probable contributing factors may include geographical area, 

sample size and laboratory techniques employed [16,18]. It has been  

suggested that the presence of Staphylococcus species and/or Streptococcus spcies may limits the 

growth of other bacteria including the proteus species [19].    

The present results also revealed that there was insignificant difference regarding the 

isolation rate of proteus species from patients reside in rural areas compated to those reside in 

urban areas (11.9% vs 13.3%), table (4). 

Table (4): IsolaƟon rate of proteus species by residence. 

Residence Proteus (+) Proteus (-) Total Number P 

(X2) 

No. (%) No. (%) No. (%)  

0.77 Rural 27 (13.3) 176 (86.7) 203 100 

Urban 8 (11.9) 59 (88.1) 67 100 

A consistent, but higher rate of proteus species has been documented by (Hafidh et al., 

2006) [4] who reported 73.3% isolaƟon rate of  P.mirabilis  from patients belong to rural areas of  

Baquba. This might be due to the bad sanitary condiƟons in rural areas when compared to urban [5]. 

Most cases from rural areas are associated with Proteus species and Ps. aeruginosa isolates, where 

the fecal route is the main source of infecƟon [20].  

The isolation rate of proteus species from cases of chronic otitis media was significantly 

higher than that from acute cases (18.6% vs 8.9%), table (5). 

Table (5): IsolaƟon rate of proteus species by disease category. 

Disease 

category 

Proteus spp. (+) Proteus spp.(-) Total number P 

(X2) 

No. (%) No. (%) No. (%)  
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Acute 9 (6.9) 121 (93.1) 130 100 0.004 

Chronic 26 (18.6) 114 (81.4) 140 100 

 

Many other researchers recorded similar results [1,4,21]. Such results may be aƩributed to 

the opportunisƟc and ubiquitous natures of the proteus species [2,5,22].  

Table (6) showed that the isolaƟon rate of proteus species from smoker paƟents (21.1%) 

was higher than that of the negaƟvely smokers (14.6%) and non-smokers (9.9%).  

Table (6): The effect of smoking on the isolaƟon rate of proteus species. 

Smoking Habit Proteus (+) Proteus (-) Total Number P 

(X2) 

No. (%) No. (%) No. (%)  

 

 

0.09 

 

Non-Smokers 17 (09.9) 155 (90.1) 172 100 

Smokers 12 (21.1) 45 (78.9) 57 100 

Negatively 

Smokers 

6 (14.6) 35 (85.4) 41 100 

These results were concordant with previous studies [23].  It has been found that 61% of 

otitis media infections among children below two years of age exposed to household wood and 

charcoal smoke [24]. Furthermore, it has been documented that changes in epithelial cells of the 

respiratory tract occurred due to smoking, reduced the immune response and enhance the 

possibility of otitis media and meningococcal diseases [25]. 

In conclusion, this study showed that proteus species was one of the acute and chronic otitis 

media causative agents in Diyala province. Furthermore, the gender, age, residence, severity of the 

disease and smoking habit of individuals appeared of contrary effects on the infection with these 

bacteria. 
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