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ABSTRACT  

 
Background: Bacterial sinusitis is caused by S. pneumoniae, S. pyogenes, H. influenzae, M. catarrhalis and anaerobic bacteria 
whose treatment has become highly difficult because of increased antimicrobial resistance rates. 
Objectives: The study was aimed to determine the bacteriology of rhinosinusitis at Felege Hiwot Referral Hospital, North West, 
Ethiopia. 
Methods: A retrospective study was conducted on nasal discharge cultures and socio-demographic data of age, sex, and patient 
settings; bacteriological analysis were processed from September 2003 to June 2007. Data were retrieved from patient records 
from July 01- 30, 2008. Antibiotic sensitivity testing was done using the disc diffusion method. 
Results: Of the 288 nasal discharges, 162 (56.3%) were from male patients. Of the total cultures, 112 (38.9%) were found cul-
ture positive. The most predominant bacteria isolates were S. aureus 75 (67%), Klebsiella species 11 (9.8%), and Coagulase 
negative staphylococci 10 (8.9%). One hundred and three (92%) isolates were resistant to two or more antimicrobial agents. 
The highest resistance rates were observed for ampicillin 100 (89.3%), penicillin G 80 (71.4%), and tetracycline 79 (70.5%), 
whereas the least resistance rates were observed for gentamicin, 17 (15.2%).  
Conclusion: In the study area, antimicrobial resistances were very high for bacterial isolates of nasal discharges. It was no-
ticed that the frequently involved bacteria in rhinosinusitis were not recovered. Thus, further studies on bacteriology of rhinosi-
nusitis need to be conducted for appropriate antimicrobial therapy. 
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INTRODUCTION 

 
Sinusitis is an infection or inflammatory condition 
involving maxillary, ethmoid, frontal and sphenoid 
structures of the nasal cavity. Sinusitis can be classi-
fied by the structure of sinus cavity, duration of ill-
ness and by etiology as infectious and non infectious 
sinusitis. It is often a sequela of upper respiratory 
tract infections(1). Sinusitis is the fifth leading diag-
nosis for which antibiotics are prescribed (2).    
 
The nasopharynx serves as the reservoir for anaero-
bic bacteria and pathogenic bacteria that can cause 

respiratory infections, including sinusitis. Although 
the bacteriology of acute and chronic infectious si-
nusitis has been well determined, there are discrepan-
cies on bacterial etiology of acute and chronic sinusi-
tis. Studies indicated that the major bacterial species 
causing acute and chronic infectious sinusitis are 
aerobic, anaerobic, and facultative anaerobic bacteria 
(3-6). The major pathogens of acute infectious si-
nusitis are S. pneumoniae, H. influenzae, and M.  
catarrhalis whereas the predominant bacterial iso-
lates for chronic infectious sinusitis are anaerobic 
bacteria (7-8). However, Hsu J et al isolated S. 
aureus and enteric gram negative bacilli from 
chronic sinusitis (9).  
 
 Recent studies showed that a high percentage of 
episodes for respiratory tract infections have been 
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 treated with antibiotics (6). However, antibiotic resis-
tance continues to be detrimental to the delivery of 
effective treatment because of a high prevalence of 
multidrug-resistant strains among respiratory patho-
gens (6).  
 
Studies have shown that the devastating causes of 
drug resistance in the past 10 to 15 years were: inap-
propriate prescribing of antibiotics for viral respira-
tory tract infections, patients use of antibiotics pre-
scribed for another person or use of antibiotics left 
over from a previous illness, or interruptions (10-14). 
It can significantly complicate the effective treatment 
of community-acquired respiratory tract infections, 
such as rhinosinusitis, community acquired pneumo-
nia, otitis media and acute exacerbation of chronic 
bronchitis.   
 
Although antibiotic resistance has been spreading 
over recent years, there is great variation between 
different locations that have been studied. Determin-
ing the bacteriology of sinusitis has practical impor-
tance as it can guide in choosing the proper antim-
icrobial therapy. Therefore, to determine the bacteri-
ology of nasal discharges, a retrospective study was 
undertaken on records of nasal discharge cultures 
that were processed for five years at Felege Hiwot 
Referral Hospital, Ethiopia. 
 

MATERIALS AND METHODS  
 
Study design: A retrospective study was conducted 
on nasal discharges culture records that were proc-
essed from patients with purulent nasal discharges at 
Felege Hiwot Hospital, Bahir Dar, from September 
2003 to June 2007. Socio-demographic data of age, 
sex, patient settings and bacteriology were collected 
from patient records from July 01- 30, 2008. 
 
Bacterial identification:  According to the standard 
operating procedures, purulent nasal discharges were 
collected with sterile cotton swabs after opening the 
nostrils of patients. Specimens were inoculated onto 
5% sheep blood, chocolate agar, manitol salt agar 
and MacConkey agar plates (Oxoid, Hampshire, 
England). The plates were incubated at 37 0

C aerobi-
cally (MacConkey, manitol salt agar) and under 5% 
carbon dioxide, (5% sheep blood and chocolate); 
bacterial species were identified after 24 hours (15). 
 
 
Antimicrobial susceptibility testing: The standard 
operating procedures showed that antimicrobial sus-

ceptibility tests were done on Mueller-Hinton agar 
(Oxoid, Hampshire, England) by the disc-diffusion 
method (16). The following antimicrobial agents 
were employed: ampicillin (10mg), chloramphenicol 
(30µg), gentamicn(10mg), penicillin G (10units), 
tetracycline (30mg), erythromycin (30mg), co-
trimoxazole (25mg), streptomycin (10 µg ), carbeni-
cillin (100 µg), and cephalotin (30 µg ).  
 
Morphologically identical 3 to 5 bacterial colonies 
from cultures were suspended in 5ml Muller Hinton 
broth and incubated for 4 hours at 37oC. Turbidity of 
the broth culture was equilibrated to match with 0.5 
McFarland standards. Then, a loop full of this bacte-
rial suspension was placed at the center of the Muller 
Hinton agar medium and evenly spread using dry 
cotton swabs. Resistance data were interpreted ac-
cording to the National Committee for Clinical labo-
ratory Standards (17). Reference strains E. Coli 
ATCC 25922 and S. aureus ATCC 25923 were used 
as controls. Data were analyzed by the SPSS version 
16 statistical package. The study was approved by 
the Research Ethics Committee of the Bahir Dar Uni-
versity. 
 
Sociodemographic and other relevant data were col-
lected using a pre-tested and well-structured ques-
tionnaire.  Data collection and bacteriological analy-
sis were made by a well-trained laboratory technician 
under the supervision of the investigators. Data were 
entered and analyzed using the SPSS version 13 soft 
ware.  
 

RESULTS 

 
Nasal discharges from 288 patients (162 males and 
126 females) were studied. Their mean age was 32 
years ranging from 2 months to 69 years of age. Two 
hundred and thirty-six (82%) of the nasal discharges 
were obtained from outpatients (Table 1). The over-
all isolation rate of bacterial pathogens was 112 
(38.9%). The predominant bacterial isolates were S. 
aureus 75 (67%) followed by Klebsiella spp11 
(9.8%) and Coagulase negative Staphylococcus spp 
10 (8.9 %), and Proteus species 9 (8%), while other 
species of the genera of Enterobactericeae showed 
lower prevalence (Table 2).   
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 Table 1: Sociodemographic characteristics of patients with nasal discharge cultures at Felege 
        Hiwot Referral Hospital, 2003-2007. 

 
Variable Frequency n (%) Culture positive n (%) 

Age group (years)     

   <5 years 12 (4.2) 9 (75) 

   5-15 years 23 (8) 11 (48.8) 

   16-48 232 (80.5) 80 (34.5) 
   >49 21 (7.3) 12 (57.1) 
Sex     

   Female 126 (43.7) 50 (39.7) 

   Male 162 (56.3) 62 (38.3) 

Patient settings     

   Out patient 236 (82) 84 (35.6) 

   Wards 52 (18) 28 (53.8) 

Total 288 (100) 112 (38.9) 

Table 2. Multi-antibiotic resistance of nasal discharge isolates at Felege Hiwot Referral Hospital, 
              Ethiopia, 2003-2007. 

 Bacterial species Isolates 
N0 (%) 

Antibiogram 
R0 R1 R2 R3 R4 R5 

S. aureus 75 (67)    - 8 (10.7) 7 (9.3) 13 (17.3) 23 (30.7) 24 (32) 
Klebsilla spp 11 (9.8)    -    - 2 (18) 1 (9) 1 (9) 7 (64) 

CNS* 10 (8.9)    -    -    - 2 (20) 3 (30) 5 (50) 

Proteus spp 9 (8)    - 1 (11) 1 (11)   - 4 (44.7) 3 (33.3) 

Providencia spp. 1 (0.9)    -   - 1(100)    -    - - 

Pseudomonas spp 1 (0.9)    -   -  1(100)    -    - - 

Entrobacter spp 3 (2.7)    -    -    -  - 1 (33.3) 2 (66.6) 

E. coli 2 (1.8)    -    -    -  -  - 2 (100) 

Total 112 (100)    - 9 (8) 12 (10.7) 16 (14.3) 32 (28.6) 43 (38.4) 

Key: R0-Sensitive to all antibiotics, R1-Resistance to one antibiotic, R2-Resistance to two antibiotics, R4-Resistance to three 
antibiotics, R4-Resistance to four antibiotics, R5-Resistance to five antibiotics. 

 CNS* Coagulase negative Staphylococcus 

 The highest resistance rates were recorded for am-
picillin 100 (89.3%), penicillin G 80 (71.4%), and 
tetracycline 79 (70.5%). S. aureus had the highest 
resistance rate to penicillin, ampicillin and tetracy-
cline, whereas the least resistanance rates were ob-
served for gentamicin and cephalotin.  The antim-

icrobial resistance rates of each bacterial species to 
each antimicrobial tested is summarized in (Table 3).  
All bacterial isolates showed resistance to one or 
more antimicrobial agents. One hundred and three 
(92%) of the isolates showed resistance to two and 
more antimicrobial agents (Table 2).  



Ethiop. J. Health Biomed Sci., 2010. Vol.2, No.2 

 128 

  
Ta

bl
e 

3.
 A

nt
im

ic
ro

bi
al

 re
si

sta
nc

e 
pa

tte
rn

s o
f n

as
al

 d
is

ch
ar

ge
 is

ol
at

es
, a

t F
el

eg
e 

H
iw

ot
 R

ef
er

ra
l H

os
pi

ta
l, 

Et
hi

op
ia

, 2
00

3-
20

07
. 

 
O

rg
an

ism
s t

es
te

d 
Fr

eq
ue

nc
y 

N
o 

(%
) 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 A

nt
im

ic
ro

bi
al

 a
ge

nt
s t

es
te

d 
nu

m
be

r (
%

) 
A

m
p 

G
N

 
P 

TE
 

C
 

E 
SX

T 
S 

C
A

R
 

C
EP

 

S.
 a

ur
eu

s 
75

 (6
7)

 
68

 (9
0.

6)
 

12
 (1

6)
 

71
 (9

5)
 

64
 (8

5)
 

 3
8 

(5
0)

 
29

 (3
8.

6)
 

45
 (6

0)
 

42
 (5

6)
 

42
 (5

6)
 

19
 (2

5.
3)

 

Kl
eb

sil
la

 sp
p 

11
 (9

.8
) 

10
 (9

0.
9)

 
2 

(1
8.

2)
 

* 
5 

(4
5)

 
6 

(5
4.

5)
 

- 
5 

(4
5.

5)
 

10
 (9

0.
9)

 
7 

(6
3.

6)
 

9 
(8

1.
8)

 

C
N

S 
10

 (8
.9

) 
8 

(8
0)

 
- 

9 
(9

0)
 

- 
5 

(5
0)

 
7 

(7
0)

 
- 

 5
 (5

0)
 

- 
4 

(4
0)

 

Pr
ot

eu
s s

pp
 

9 
(8

) 
8 

(8
8.

9)
 

2 
(2

2)
 

* 
8 

(8
8)

 
6 

(6
6.

6)
 

4 
(4

4)
 

5 
(5

5.
5)

 
7 

(7
7.

7)
 

4 
(4

4)
 

2 
(2

2)
 

Pr
ov

id
en

ci
a 

sp
p 

1 
(0

.9
) 

1 
(1

00
) 

- 
* 

1 
(1

00
) 

- 
- 

- 
1 

(1
00

) 
1 

(1
00

) 
- 

Ps
eu

do
m

on
as

 sp
p 

1 
(0

.9
) 

1(
10

0)
 

- 
* 

1 
(1

00
) 

- 
- 

1 
(1

00
) 

1 
(1

00
) 

- 
* 

En
tro

ba
ct

er
 sp

p 
3 

(2
.7

) 
2 

(6
6.

6)
 

- 
* 

- 
- 

* 
1 

(3
3.

3)
 

2 
(6

6.
6)

 
- 

- 

E.
 c

ol
i 

2 
(1

.8
) 

2 
(1

00
) 

 1
 (5

0)
 

* 
2 

(1
00

) 
2 

(1
00

) 
* 

2 
(1

00
) 

1 
(1

00
) 

- 
* 

To
ta

l 
11

2 
(1

00
) 

10
0 

(8
9.

3)
 

17
 (1

5.
2)

 
80

 (7
1.

4)
 

79
 (7

0.
5)

 
57

 (5
1)

 
40

 (3
5.

7)
 

59
 (5

2.
6)

 
69

 (6
1.

6)
 

54
 (4

8.
2)

 
34

 (3
0.

4)
 

 Ke
y:

  A
m

p,
 A

m
pi

ci
lin

, G
N:

 G
en

ta
m

yc
in

, P
:P

en
ic

ill
in

, T
E:

 T
et

ra
cy

cl
in

e,
 C

: C
hl

or
am

ph
en

ic
ol

, E
:E

ry
th

ro
m

yc
in

, S
XT

: C
o-

tri
m

ox
az

ol
e, 

S:
 S

tre
pt

om
yc

in
, C

AR
: C

ar
be

ni
ci

lli
n,

   
CE

P:
 C

ep
ha

lo
tin

 
   

   
   

   
 

 
 

* 
No

 su
sc

ep
tib

ili
ty

 te
sti

ng
 d

on
e 



Ethiop. J. Health Biomed Sci., 2010. Vol.2, No.2 

 129 

  

DISCUSSION 
 
An important observation in this study was the ab-
sence of the major bacterial pathogens of sinusitis, 
such as S. pneumoniae S. pyogenes, H. influenzae, 
and M. catarrhalis. This is inconsistent with the find-
ings of other relevant studies which recovered the 
above bacterial species frequently in rhinosinusitis 
(2, 9). These bacteria accounted for 50-60 % of the 
acute infectious sinusitis (1). The lack of recovery 
may be due to inappropriate specimen collection and/
or transport or effects of previous antimicrobial ther-
apy (8).  
 
In this study, 112 (39%) of the nasal discharges were 
found culture positive for bacterial species. The iso-
lation rate among children (≤ 15 years) was higher 
(57%) compared to adults (36%), but no significant 
difference in gender was noted (Table 1). In our case, 
the overall (39%) rate was lower compared to other 
studies which reported that  76 % of nasal discharges 
were culture positive for bacterial pathogens (2,9). 
The reason for a lower isolation rate in this study 
may be failure of recovering S. pneumoniae, S. pyo-
genes, M. catarrhalis, H. influenzae, and anaerobic 
bacteria (8).  
 
The most frequently isolated organisms were S. 
aureus and species of some Enterobacteriacae (Table 
2). However, Brook et al reported that anaerobic 
bacteria followed by Enterobacteriaceae and S. 
aureus were predominant from chronic sinusitis (18). 
Moreover, studies in the past reported that in chronic 
sinusitis, S. aureus, S. epidermidis and gram negative 
bacilli along with anaerobic bacteria were recovered 
(9, 19). 
 
The treatment of bacterial sinusitis has become more 
difficult because of the increased antimicrobial resis-
tance of the major pathogens recovered in acute and 
chronic infections. Information on antimicrobial re-
sistant patterns of bacteria in the community and 
effects of previous antibiotic exposures are essential 
in the selection of antimicrobial agents in the therapy 
of sinusitis (20). In this study, single and multiple 
antimicrobial resistances against commonly pre-
scribed antimicrobial agents were very high among 
bacterial isolates of sinusitis (Table 3). 
 
 The most frequent isolate, S. aureus, showed an in-
creased antimicrobial resistance to commonly pre-
scribed antimicrobial agents as shown in (Table 2). 

This is in agreement with the study conducted in 
southern Ethiopia (21) and elsewhere. In the same 
study area, Bayeh et al reported high rates of methi-
cillin-resistant S. aureus (59.7%) (22). However, it 
was higher than the report of a study in Gondar (23).  
 
The gram-negative isolates, Klebsiella spp, proteus 
spp, pseudomonas spp, providencia spp, and E. coli 
were highly resistant to ampicilin and streptomycin 
ranging from 88-100% but susceptible to gen-
tamicine. E. coli, proteus spp and pseudomonas spp 
showed a high resistance to cotrimoxazole (Table3). 
These resistance patterns were in line with species of 
Enterobacteriaceae isolates of different body sites 
(21). Since it was a retrospective study, the clinical 
information of the patients was not reviewed. There-
fore, we could not determine to associate the isolated 
bacterial species against acute and chronic sinusitis 
and with multiple sinuses. 
 
In conclusion, Staphylococci and six species of en-
teric gram negative bacilli were isolated from nasal 
discharges. Single and multiple antimicrobial resis-
tances to the commonly used antibiotics were very 
high among bacterial isolates from nasal discharges. 
However, the commonly involved bacteria, such as 
S. pneumoniae S.  pyogenes, H. influenzae, M. catar-
rhalis, and anaerobic bacteria were not recovered. 
Further studies on bacteriology of rhinosinusitis need 
to be conducted to determine the effect of antimicro-
bial therapy.  
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