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ABSTRACT  
 
Background: Bacterial etiologies of acute febrile illnesses (AFIs) are common causes of   hospital admission and death in 
Africa, including Ethiopia. The very limited resources and the great diversity of etiologies of AFIs in the tropical regions of 
Africa are critical challenges to establishing definite diagnosis, treatment, prevention and control of infectious diseases.  
Objective: The aim of this study was to assess the bacterial causes of AFI and their susceptibility to antimicrobial agents 
among acute febrile illness patients.  
Methods: A cross sectional study was conducted on 137 patients suspected acute febrile illness at Felege Hiwot Referral 
Hospital, from February1 to May 30, 2013. Data on socio-demography were collected using a pre-tested structured question-
naire. Blood samples were collected and inoculated into brain heart infusion. Blood culture and antimicrobial susceptibility 
tests were done according to the Clinical Laboratory Standard Institute guideline. Data were entered and analyzed using SPSS 
version 16. 
Results:  Of the total 137 blood cultures, 24 (17.5%) were positive for six different types of bacteria. The isolates were Coag-
ulase negative Staphylococcus 8(5.8%) followed by K. pneumoniae 7 (5.1%) and S. pyogens 5 (3.6%). Enterococcus  species 
and Enterobacter species accounted 1(0.7%) each. The isolates showed high rates of resistance to most antibiotics tested. The 
range of resistance rates for Gram positive bacteria was from 0% to 64.3% and for Gram negative from 0% to 100%.  All 
Gram negative bacteria were multidrug resistant.  
Conclusions:  This study showed a high prevalence of bacterial pathogens in acute febrile illness suspected patients with 
high rate of resistance to most commonly used antibiotics. Therefore, early diagnosis and treatment of bacterial infections 
based on culture and drug susceptibility are crucial to reduce bacterial causes of acute febrile illness. A rational use of antibi-
otics should be practiced in order to minimize the spread of drug resistant bacteria.  
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INTRODUCTION 
 

Acute febrile illness (AFI) is defined as a disease 

characterized by a rise in body temperature by more 

than 38 0
C, resulting perhaps from an infectious pro-

cess (1).  Most febrile illnesses may have manifesta-

tions, like fever, loss of appetite, general malaise, 

myalgia and arthralgia, chills, rigors, headache, 

cough, vomiting, convulsion, hepatomegaly, spleno-

megaly, rash, and neck stiffness (2).  

Fever is a common presenting symptom to the Emer-

gency Department and is attributable to a wide range 

of clinical diseases or infection. Frequently, most 

fevers resolve without treatment, but some may also 

indicate a potentially fatal illness (3). 

 
Acute febrile illnesses are the leading cause for ad-

missions to hospitals and deaths in Ethiopia (4).  The 

agents of human febrile illnesses can vary by region 

and country (5). In Africa, population-based studies 

which examine the etiology of ambulatory fevers, 

using a systematic approach are very limited (6). 
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 Thus however, the etiologies are not well character-

ized. A syndromic-based disease surveillance pro-

vides a useful methodology to systematically identify 

and document the causes of acute febrile illnesses 

(7). The provision of diagnostic facilities and the 

awareness of the community on the prevalence of 

non-malaria febrile illnesses are very low in the con-

tinent (8).  

 
Therefore, diagnosing AFIs in many African coun-

tries remains challenging for a variety of reasons, 

including delayed recognition and reporting of out-

breaks, need to test for multiple potential pathogens, 

lack of adequate diagnostic facilities and methods in 

field laboratories, and inability to collect optimal 

specimen types (e.g. blood cultures) (9).  

 
As AFIs are nonspecific, especially during the early 

stages of onset, misdiagnosis and mistreatment can 

occur often. If patients are treated without definitive 

diagnosis, there will be a misuse of drugs which re-

sults in drug resistance (4). Many bacterial pathogens 

become resistant to antibiotic regimens, leading to 

serious public health concerns with economic and 

social implications throughout the world (10). Alt-

hough, a timely and appropriate use of antibiotics is 

currently the only way to treat bacterial causes of 

acute febrile illnesses, the infections caused by multi-

drug resistant organisms are more likely to prolong 

hospital stay, increase the risk of death, and require 

treatment with more expensive antibiotics (10).   

 
Researches in Ethiopia documented that there is a 

high bacterial drug resistance to commonly used anti-

biotics, mainly due to lack of a national guideline for 

antibiotic use and the absence of good laboratory 

facilities to do antimicrobial drug susceptibility tests. 

As a result, clinicians use empirical ways to treat 

their patients; there also is a high self-treatment of 

humans and animals without the prescriptions of 

doctors. All these lead to the emergence and rapid 

dissemination of resistance (11, 12,13, 14). Research 

findings have reported that inappropriate treatments 

of BSI aggravate patient mortality and the emergence 

of drug resistant strains (14,15)  

 
Only a few studies examined the organisms involved 

in BSI and their susceptibility patterns among pa-

tients hospitalized in the Inpatient and Outpatient 

Department (OPD) (11,12, 13,14,15).  

 
However, no studies have been published in the 

study area, Bahir Dar,where malaria is a common 

problem & acute febrile patients attend the health 

institutions now and then although some of the pa-

tients are negative for malaria and sometimes wrong-

ly treated with malaria drugs.  Therefore, this study 

aimed to find out the aetiologic agents that cause 

febrile illnesses due to bacteria and their drug sus-

ceptibility patterns in the OPD.  

 
There is a scarcity of data on bacterial causes of fe-

brile illnesses and their drug susceptibility patterns at 

hospital OPDs in the study area.  Therefore, this 

study set out to assess the bacterial causes of AFI and 

their susceptibility to antimicrobial agents among 

patients with acute febrile illnesses at Felege Hiwot 

Referral Hospital. 

 

METHOD 
 

Study design, area, period and population: A 

cross-sectional study was conducted from February 1 

to May 30, 2013, at Felege Hiwot Referral Hospital. 

The hospital is located in Bahir Dar, 578km north-

west of Addis Ababa and provides services to over 
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 five million inhabitants. Bahir Dar, the capital of the 

Amhara National Regional State, is on latitude 

11036’N and longitude 37024’E, / 11.833; 39.6 with 

an elevation of 1840 meters above sea level. All clin-

ically confirmed acute febrile illness patients at the 

OPD of Felege Hiwot Hospital, Bahir Dar, during the 

study were the population death with. 

 
Inclusion criteria: Patients ≥18 year s old and had 

fever (axillary temperature of ≥38°C) were included. 

 
Exclusion criteria: Patients who were not febr ile 

but took antibiotic during the last two weeks of their 

visits to the hospital were excluded.  

 
Sample size and sampling techniques: The sample 

size was 124, determined based on prevalence rate 

8.8%  (11) and calculated using 5% marginal error 

and 95% confidence interval of certainty (α = 0.05). 

The actual sample size for the study was computed 

using the single population proportion formula. By 

assuming a 10% non-response rate, the final sample 

size of 137 was obtained.  Patients who were ≥18 

years old and had fever (axillary temperature of ≥38°

C) at the Outpatient Department (OPD) during the 

study were selected by using the simple random sam-

pling technique.  Patients who fulfilled the selection 

criteria at the OPD were taken randomly by using the 

lottery method. 

 
Socio-demographic, clinical data, and sample col-

lection: After  getting a wr itten consent from each 

study participant, a pre-tested structured question-

naire was used to collect data on socio-demographic 

characteristics. The skin for the veni-puncture was 

prepared by cleansing vigorously with a 70% alco-

hol. Then, the site was cleansed using cotton swab 

soaked in a 2% tincture of iodine. This antiseptic 

preparation was then allowed to air dry at least for 30 

seconds. Using a sterile needle and syringe, vein 

puncture was performed; then a 5ml blood sample 

was collected and transferred into a bottle containing 

a sterile brain heart infusion (BHI) broth (Oxoid, 

LTD). A minimum blood-to-broth ratio of 1 in 10 

was maintained (16, 17).  

 
Bacterial isolation and identification: The blood 

culture broths were incubated at 37o
C and checked for 

signs of bacterial growth daily up to 7 days. Bottles 

were examined for visible evidences of such bacterial 

growth as turbidity, haemolysis, and gas bubbles. 

Bottles which showed signs of growth were further 

processed for Gram stain, and sub-culture was made 

onto Blood agar (BA) (Oxoid, LTD), MacConkey 

agar (MAC) (Oxoid, LTD), and Chocolate agar  

(CA) (Oxoid, LTD), and was incubated at 37o
C for 24 

hours. Chocolate agar was incubated at 370c in a 

candle jar for 24 hours. Blood culture broths with no 

bacterial growth were sub-cultured on BAP, CAP, 

and MacConkey agar plates, before reported as nega-

tive (17,18).  

 
The identification of organisms was based on Gram 

reactions, colony morphology, and biochemical char-

acteristics. Biochemical and sensitivity tests, like 

Catalase, Coagulase, Bacitracin, Novobiocin, and 

Optochin were done for Gram positive bacteria 

(Oxoid, LTD). Besides, a series of biochemical tests, 

like hydrogen sulphide production (H2S), indole, 

urease, citrate, LDC (Lysine decarboxylase), gas 

production and carbohydrate fermentation, using 

triple sugar iron agar (TSI) were carried out for Gram 

negative bacterial species identification   (Oxoid, 

LTD).  The species of the bacteria were identified 

and recorded based on their specific biochemical 

nature observed in the biochemical tests (17,18). 
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 Antimicrobial susceptibility testing: Antimicrobi-

al susceptibility testing of the isolates for different 

antimicrobial agents was carried out on Muller Hil-

ton media (Oxoid, LTD), using the agar disc diffu-

sion technique as per the National Committee for 

Clinical Laboratory Standards (CLSI) guide line 

(19).  Two or three pure colonies were picked up 

with a sterile wire loop and inoculated in about 3ml 

of sterile nutrient broth. This suspension was incu-

bated at 37o
C up to 3 hours until growth was ascer-

tained by the turbidity that matched the turbidity of 

0.5 McFarland standards.  
 
A sterile cotton swab was dipped into the suspension 

of the isolate in the broth and, squeezed free from 

excess fluid against the side of the test tube. The test 

organisms were uniformly swabbed over the Muller-

Hilton surface and exposed to a concentration gradi-

ent of antimicrobial agents, diffusing from the anti-

microbial agents an impregnated paper disk into the 

agar medium. The medium was then inverted and 

incubated at 37o
C for 24 hours. 

 
The antibiotic discs (all from Oxoid, LTD) used for 

the susceptibility testing were penicillin G (10 IU), 

amoxicillin (20µg), tetracycline (30µg), chloram-

phenicol (30µg), ciprofloxacin (5µg), trime-

thoprim+sulphamethazole (25µg), gentamicin(10µg), 

ceftriaxone (30µg), erythromycin (10µg), methicillin 

(5µg), clindamycine, piperacillin (100µg) and na-

lidixic acid (30µg). The criterion used to select the 

antimicrobial agents tested was based on the availa-

bility and frequency of prescriptions for the manage-

ment of bacterial infections in Ethiopia. 
 
Results were read after 24 hours incubation at 37o

C, 

and the diameters of the growth inhibition around the 

discs were measured and interpreted as sensitive and 

resistant. Intermediate results were considered as 

resistant. In this study, multi drug resistance was 

defined as simultaneous resistance to two or more 

antimicrobial agents.  
 
Data quality control and management: The ques-

tionnaire was pretested on patients at the Bahir Dar 

Health Center.  All culture media were prepared, 

following the manufacturers instructions. The perfor-

mance of each prepared media was checked by refer-

ence strains. The prepared media was checked for 

sterility by incubating 5% of it at 37O
C for one day. If 

there was growth of organisms on this 5% , the batch 

was discarded. The reference strains used as control 

were E. coli (ATCC 25922), and S. aureus (ATCC 

25923). All steps of the procedure were done asepti-

cally. To standardize the density of the inoculum of 

the bacterial suspension for susceptibility, a 0.5 

McFarland standard was used (19).  
 
Data processing and analysis: Data were entered 

and analyzed using SPSS (Statistical Package for 

Social Sciences) version 16.  Pearson’s chi-square 

and Fisher exact test were used to see the existence 

of associations between dependent and independent 

variables.  Fisher exact was used in a two by two 

table when one of the expected frequencies was less 

than five. A p-value of <0.05 was considered to be 

statistically significant.  
 
Ethical considerations: Ethical approval was ob-

tained from the Ethical Committee of the School of 

Biomedical & Laboratory Sciences, the University of 

Gondar. Written consents were taken from each 

study participant. Participants were given full right to 

continue or withdraw from the study. Information 

obtained at each course of the study was kept confi-

dential by keeping data secretly. Participants were 

treated based on culture results and antimicrobial 

susceptibility patterns as per the hospital guideline. 
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RESULT 
 
Socio-demographic characteristics: A total of 137 

patients with acute febrile illness were included in 

the study. Of the study participants, 84 (61.3%) were 

females. The age of the respondents ranged from 18-

68 years. Seventy-three (53.3%) of the participants 

were illiterate, and 41(30%) had secondary school 

and above education. Seventy-nine (57.7%) patients 

were rural dwellers (Table 1). 

from one patient. The predominant bacteria isolated 

from blood culture were Coagulase negative Staphy-

lococcus (CoNS) 8 (5.8%), followed by K. pneu-

moniae 7 (5.1%) and S. pyogens 5 (3.6%). The Gram 

positive and Gram negative bacteria constituted 14 

(56%) and 11 (44%) of the culture isolates, respec-

tively. 

Table 1: Socio-demographic characteristic of AFI 
patients attending Felege Hiwot Referral Hospital, 

Bahir Dar, northwest Ethiopia,  
February 1 to May 30, 2013 

 Socio-demographic characteristic Number 
(%) 

Sex   
     Male 53(38.7) 

     Female 84(61.3) 

Age   
    18-39 110(80.3) 

     40-60+ 27(19.7) 

Educational status   

    Illiterate 78(56.9) 

    Literate 59(43.1) 

Marital status   
   Unmarried 78(56.9) 

   Married 59(43.1) 

Residence   
   Urban 58 (42.3) 

   Rural 79(57.7) 

Total 137(100) 

Magnitude of Bacterial isolates: Of the 137 blood 

cultures, a total of 25 bacterial species were isolated 

from 24 different cases, with a culture positivity rate 

of 17.5% (Fig. 1). Out of the 25 bacteria, two bacte-

ria (CoNS and Enterococcus species) were isolated 

 

Figure 1: Bacterial isolates from blood culture of patients 
with AFI attending Felege Hiwot Referral Hospital, Bahir 
Dar town, northwest Ethiopia, February 1 to May 30, 2013 

Antimicrobial resistance patterns of bacterial iso-

lates: The r ange of r esistance for  Gram positive 

bacteria was from 0% to 64.3%. A high level of re-

sistance was observed to chloramphenicol and tetra-

cycline, 64.3% each. All Gram positive isolates were 

100% sensitive to ceftriaxone, followed by erythro-

mycin and ciprofloxacin, 92.9% each. Coagulase 

negative Staphylococci were (87.5%) resistant to 

chloramphenicol, (75%) to gentamycine and (62.5%) 

to tetracycline. Streptococcus pyogenes were (60%) 

resistant to tetracycline. All Streptococcus pyogenes 

were sensitive to penicillin (Table 2). 
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  Table 2:  Antibiotic resistance pattern of Gram  
positive bacterial isolates 

 Blood bac-
terial isolate 

Resistance antibiogram Num
ber* 

CoNS (8) C 1 

  C, GM, TE 1 

  C, GM, TE 1 

  C,GM, TE, MET, 1 

  C, GM, TE, MET, AMP 1 

  C, GM, TE, MET, AMP, P, SXT 1 

  C, GM, TE, MET, AMP, P, SXT 1 

S. pyogens
(5) 

TE 1 

  TE, SXT, 1 

  TE,  SXT, C,  MET, GM 1 

Enterococus  
spp. (1) 

P, AM, SXT, E, DA, C, MET 1 

The range of resistance of Gram negative isolates 

was from 9.1% to 100%. Gram negative bacteria 

showed 100% resistance to naldixic acid, tetracy-

cline, and chloramphenicol. Klebsiella pneumoniae 

showed 100% resistance to clindamycin, chloram-

phenicol, tetracycline and naldixic acid. Pseudomo-

nas aeruginosa showed 100% resistance to naldixic 

acid, trimethoprim + sulphamethazole, gentamicin, 

chloramphenicol, and tetracycline. Enterococcus 

species was 100% resistant to chloramphenicol, tetra-

cycline, and naldixic acid (Table 3).  

 
Multiple drug resistance patterns of the isolates: 

All Gram negative bacterial isolates were multidrug 

resistant (resistant to two and more antibiotics). Five 

distinct antibiogram (resistance patterns) were ob-

served in CoNS. One S. pyogenes isolate was re-

sistant to five drugs (Table 2 &3). All the 

K.pneumoniae isolates were multidrug resistant var-

Table 3: Antibacter ial r esistance pattern of Gram 
negative bacterial isolates  

Blood bacterial iso-
late 

Resistance antibio-
gram 

Num
ber* 

K. pneumoniae (7) DA,C,NA, TE 1 
  DA, C, NA, TE 1 
  DA,C,NA, TE 1 
  DA,C,NA, TE, GM, 1 
  DA,C,NA, TE, GM, 

SXT, PRL 
1 

  DA,C,NA, TE, GM, 
SXT, CRO 

1 

  DA,C, NA, TE, GM, 
SXT,  AMX 

1 

P. aeroginosa (3) C, GM, TE, NA, SXT,  
PRL 

1 

  C, GM, TE, NA, SXT, 
PRL 

1 

  C, GM, TE, NA, SXT, 
PRL, CIP, AMX 

1 

Enterobacter spp.(1) DA, SXT, C,TE, CIP, 
NA, PRL 

1 

Key: P=Penicillin G, AMX=Amoxicillin, 
DA=Clindamycin, E= Erythromycin, TE=Tetracycline, C=    
C  chloramphenicol, CIP=Ciprofloxacin, 
SXT=Trimethoprim + Sulphamethazole, GM= Gentamicin, 
CRO=          Ceftriaxone, MET= Methicillin, CoNS= Co-
agulase negative staphylococcus   Number*=number of 
resistance strain 

 

DISCUSSION  

  
Acute febrile illness is the most common cause of 

morbidity and mortality in tropical and subtropical 

countries (1). Infections with AFI agents cause un-

recognized deaths in malaria endemic areas and 

where there is lack of good laboratory facilities (1).  

AFI is common in the current study area, Bahir Dar, 

where due to lack of blood culture facility AFI pa-

tients are diagnosed only by blood smear and sero-

ying from four to ten antibiotics. Likewise, two and 

one P.aeruginosa isolates were resistant to six and 

nine antibiotics, respectively. Single isolates of En-

terococcus and Entrobacter species were resistant to 

eight & seven drugs, respectively (Table 3). 
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 logical tests. If these tests are negative, patients are 

treated by antimalarial drugs. So this research is 

timely and appropriate for describing the bacterial 

cause of AFI.  In the study, blood stream bacterial 

infection was not found to be a common cause of 

acute febrile illness in the Outpatient Department of 

Felege Hiwot Hospital.  In the study, 24 (17.5%) of 

the blood cultures were positive for different bacteri-

al species. This finding is similar to that of a study 

done in Gondar (14). On the other hand, the finding 

was relatively lower compared to the findings of 

some previous studies done at Tikur Anbessa,  

Mekele,  and Gondar hospitals, Ethiopia, which re-

ported 21.4, 28, and 24.2%, respectively (11, 13,15),  

In addition, Nepal reported (20, 21, 22) and  India 

and Malawi (23, 24).  

 
However, this finding was greater when compared to 

those of other studies done in Nepal (25) and Jimma 

(8.8%) (12). The differences in the reported preva-

lence rates in the various studies may be due to  vari-

ations in techniques of bacteria isolation in blood, 

socioeconomic status, seasons, climate conditions, 

personal and community hygiene, study population, 

geographical location, infection control polices 

among  nations, and the years in which the surveys 

were conducted (12, 13,14). 

 
In our study, Gram positive and Gram negative bac-

teria accounted for 56% and 44% of the isolates, re-

spectively. In similar studies done in Addis Ababa 

( 62.6% & 37.4% ) Jimma ( 60.9% and 39.1% ), 

Mekele ( 72.2% and 27.8 % ), Gondar ( 69% and 

31% ), Gondar ( 70.2%, 29.8 ) of the isolates were 

Gram positive and Gram negative , respectively ( 11, 

12,13,14, 15 ). On the contrary, Gram negative bacte-

ria have been reported as the commonest cause of 

bacteremia compared with Gram positive bacteria in 

acute febrile patients in developing countries, accord-

ing to studies in India ( 76% and 24% ) and Nepal 

( 89.19% and 10.8%), respectively (23, 26).  The 

possible explanation for the difference in the propor-

tion of Gram negative and Gram positive bacteria 

may be variations in geographical locations and epi-

demiological patterns of etiological agents (13). 

 
In the present study, CoNS were the most frequently 

isolated bacteria though lower when compared with 

the result obtained in Jimma (26.1%) (12). A study in 

Malaysia also showed that CoNS were the most com-

mon organisms isolated; accounting for 33.0% of the 

total blood culture isolates (27). Although long con-

sidered nonpathogenic as members  of the normal 

human skin and mucosa, CoNS have lately turned 

out to be significant etiologic agents causing noso-

comial infections, and their increasing incidence in 

different infections, like bacteremia related to plastic 

indwelling devices, the central nervous systems shunt 

infections, valve endocardiatis, urinary tract infec-

tions have been reported, and they have also been an 

important cause of morbidity and mortality among 

immunocopromised individuals (28,29). In addition, 

their increasing resistance to antibacterial drugs 

evoked a deepening concern about infections involv-

ing them (28).  

 
In this study, the second predominant isolates were 

K. pneumoniae (5.1%), lower than the 14.99% de-

tected in India (23). Streptococcus pyogenes was the 

third largest isolated bacteria accounting for 3.6% of 

the total isolates; it was lower when compared with 

the finding of a study done in Jimma (13%) (21). 

However, it was higher than the rate obtained in In-

dia (1.24%)  (30). In our work, P. aeruginosa ac-

counted for 2.2% of the total isolates which is com-

parable to 10.7%, the result of a study done in La-
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 hore (31). Next to P. aeruginosa, the least isolated 

were Enterobacter and Enterococcus species each 

accounting for 0.7%. The isolation rate for Entero-

coccus species (0.7%) in this study was lower than 

the rate (2.35%) obtained in India (23).  

 
The in vitro antimicrobial susceptibility profile of the 

etiological agents of bacteremia has revealed that 

there was a growing emergence of multi-drug re-

sistant microbes. The overall range of resistance for 

Gram positive bacteria was from 0% to 64.3% which 

is comparable to those of studies in Jimma, Mekele, 

and Gondar which noted0-85.7% and 0-83%, 23.5-

58.8%, respectively (22,32,33). Among the antibiot-

ics used for susceptibility testing for Gram-positive 

isolates, ceftriaxone was very effective (100%), fol-

lowed by ciprofloxacin and erythromycin (92.9%) 

each. The sensitivity rate of ciprofloxacin (92.9%) in 

our study is comparable with the result of the study 

done in Nigeria (32).  However, this finding is higher 

than the result (76.6%) of a study done in Iran (33). 

Other studies reported that ciprofloxacin was found 

to be an effective drug for Gram positive bacteria 

(22, 32, 33), whereas a high resistance was observed 

to chloramphenicole and tetracycline, 64.3% each 

(Table1). A research done in Malaysia showed an 

increased tetracycline resistance of 81.8% (34). 

 
The range of resistance for Gram negatives was from 

0 to 100%.  The finding of this study is similar to 

those of a Jimma, Mekele, & Gondar which was 0-

100%, 0-100% & 20-100%, respectively (12, 13, 14). 

Gram negative bacteria showed a 100% resistance 

against naldixic acid and chloramphenicol, 81.8% to 

clindamycine, 63.6% to gentamicin and trime-

thoprim+ Sulphamethazole. Even though increased 

resistance of gentamycin (63.6%) was obtained in 

this study, a study done in Nigeria showed a sensitiv-

ity rate of 70.7% (32). Ceftriaxone was the most ef-

fective (90.9%) against Gram negative bacteria, fol-

lowed by amoxicillin and ciprofloxacin each with 

81.8% effectiveness (Table 4). So, ceftriaxone is 

recommended for the management of bacteremia 

patients. The increased effectiveness of ciprofloxacin 

(81.8%) in this study was comparable with that of a 

study (82.9%) in India (30).  

 
Most Gram positive and all Gram negative isolates 

were resistant to more than two antibiotics in this 

study. The frequency of multidrug resistance is 

alarmingly high. The increased resistant blood iso-

lates in this study may be a signal of indiscriminate 

and continuous use of sub-therapeutic doses of com-

monly available antimicrobials both in the veterinary 

and public health sectors (34). None of the antibiotics 

used singly showed high sensitivity to all Gram-

negative bacteria, so a combination of two or more 

drugs is recommended to cover the broad range of 

possible pathogens which may be difficult to distin-

guish clinically. This may prevent the emergence of 

resistance as they may have additive or synergistic 

antimicrobial activity (30).  

 
This study has no doubt some potential limitations. 

First, anaerobic bacteria were not investigated due to 

limited laboratory facilities.  Second, the study peri-

od was so short that there were seasonal variations; 

the number of the participants was too small to ex-

amine the bacterial causes of acute febrile illness. 

Thirdly, the sensitivity of blood culture is less than 

100%. Therefore, the use of a single blood culture 

bottle may have contributed to low detections of bac-

teria (35). Bacterial etiology, such as Neisseria men-

ingitides and Salmonella typhi that cause febrile ill-

ness were not investigated in this study. 
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CONCLUSION 

  
Our study showed a high prevalence of bacterial 

pathogens in acute febrile illness suspected patients 

with a high rate of resistance to most commonly used 

antibiotics. Therefore, early diagnosis and treatment 

of bacterial infections based on culture and drug sus-

ceptibility are crucial to reduce bacterial causes of 

acute febrile illnesses. A rational use of antibiotics 

should be practiced in order to minimize the spread 

of drug resistant bacteria. A further longitudinal 

study is recommended to address the proper etiology 

of acute febrile illnesses. 
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