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Abstract 
Background: Blood stream infection is one of the main 
causes of morbidity and mortality in patients with cancer. The 
purpose of this study was to evaluate the prevalence of aerobic 
and anaerobic-bacteremia in hospital inpatients with cancer 
and to determine the antibiotic resistance profile in isolated 
organisms in Kerman, southeast Iran. 
 
Methods: Total of 240 blood cultures from 136 patients were 
examined. The blood cultures performed in BACTEC media 
and were assessed for four weeks in aerobic and anaerobic 
conditions. Identification of isolates and antibiotic susceptibil-
ity test were performed by standard methods.  
 
Results: 24.6% of blood cultures were positive. The prevalence 
of polymicrobial bacteremia was 12%. Forty-three out of 65 iso-
lated bacteria (66%) were gram positive and others (34%) were 
gram negative. Coagulase negative Staphylococci (21.5%), 
Propionibacterium spp (15.4%), Diphtheroid spp (12.3%), and 
Escherichia coli (12.2%) were the dominant isolated bacteria. All 
Staphylococci were methicillin resistant. The only isolated 
Pseudomonas putida and 37% of isolated Escherichia coli were 
multi-drug resistant. A number of Streptococci, Klebsiella, and 
Alcaligenes spp were also resistant in part to the antibiotics. 
 
Conclusion: Patients with cancer may be readily infected 
by many opportunistic pathogens including multi-drug re-
sistant strains. 
Iran J Med Sci 2010; 35(2): 109-115. 
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Introduction 

Blood stream infection is one of the main causes of morbidity 
and mortality in patients who receive cancer treatment.1,2 Most 
of infections in such patients are related to the neutropenia, 
aplastic anemia, tissue necrosis, and hypogammaglobuline-
mia.2 Normal microflora and semi-pathogen organisms can 
play a significant role in such acute medical conditions.3-5 It 
was found that 15-25% of bacteremia in cancer patients is po-
lymicrobial. The polymicrobial infections are associated with 
higher mortality, sometimes more than 50%.2 Literature review 
indicates that the risk of anaerobic blood stream infection in 
malignancy is high.6-8 

Fever is the principle and sometimes the only manifestation 
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the of bacteremia.9,10 However, fever can also be 
present in patients receiving chemotherapy and 
biologic therapy as part of flu-like syndrome.11 
Thus it is important that physicians and patients’ 
family be aware of usual course of fever during 
chemotherapy.2 Early diagnosis and prompt 
treatment of bacteremia can reduce mortality in 
cancer patients who receive chemotherapy.12,13 

Many blood cultures in Iran are performed 
in non-selective culture media with simple for-
mula. However a range of bacteria can cause 
systemic infections in cancer patients. Among 
them, more fastidious organisms, including 
anaerobic bacteria, require a variety of special-
ized growth factors that are not available in 
commonly used culture media. We do not 
know if simple blood culture media give the 
same results of more specific media to estab-
lish bacteremia in patients with cancer. In order 
to determine the prevalence of bacteremia in 
cancer patients who receive chemotherapy, 
blood cultures of symptomatic patients were 
performed in more specific media. 
 
Materials and Methods 
 
One hundred and thirty six patients with cancer 
(60 children and 76 adults) who were receiving 
chemotherapy were included in the present 
study. They were admitted with suspected bac-
teremia in the oncology wards of Bahonar and 
Afzalipour Hospitals in Kerman, southeast Iran.  

Demographic data and clinical characteris-
tics of the patients were collected in a ques-
tionnaire. The questionnaire was designed for 
the specific needs.13 According to the patients’ 
clinical status, the number of blood samples 
and the time of sample collection were deter-
mined by the physicians. 

The blood cultures were performed in 
BACTEC blood culture media (BD, BACTEC-
USA). The pediatric type, Ped/plus medium 
was used for children under 3 years and an-
aerobe/F medium (for aerobic and anaerobic 
organisms) was used for other patients. The 
quality of the culture media were evaluated by 

cultivation of strictly aerobic and anaerobic 
reference strains including Pseudomonas 
aeruginosa (ATCC:27853), Fusobacterium 
nucleatum (ATCC:25576), and Porphyromonas 
gingivalis (ATCC:33277). BACTEC media con-
tain resin particles that adsorb and inactivate 
most antibiotics.14 

In order to reduce the potential microflora 
contamination, careful skin antisepsis prepara-
tion was performed by ethanol 70% and com-
mercial iodophor solution.13,14 The ratio of blood 
to culture media volume was 1:5 to 1:10.13 The 
blind subculture was done in ≤24, ≤48, and ≤72 
hours after sample collection. It was repeated at 
the end of the 1st to 4th week. The bottles were 
evaluated visually for any changes in the ap-
pearance including hemolysis, turbidity, and gas 
bubbles formation.13-15 The subcultures were 
performed on the sheep blood and Chocolate 
agars (Highmedia, India) in anaerobic jar, using 
Gas pack (Aerotec A, Merk, Germany) and 
Candle jar. The plates were incubated for 48-72 
hours in 35-37oC.13-15 For rapid and presumptive 
diagnosis, two smears were prepared from 
blood cultures and inspected concurrently.  

Species-level identification of isolates was 
performed by using conventional diagnostic 
methods such as gram stain, catalase, coagu-
lase, oxidase, optochin, bacitracin, and CAMP 
test for gram positive isolates, and catalase, 
oxidase and biochemical tests for gram nega-
tives.13,14,16-22 

Antibiotic susceptibility tests were per-
formed by disk diffusion (Kirby-Bauer 
method).13,14 Depending on the aerobic or an-
aerobic nature of isolated bacteria, the antibi-
otic sensitivity test was performed in a particu-
lar condition.13,14 

Most of the data in this study are shown as 
frequencies. The t test was used for the group 
statistics of dependent and independent sam-
ples. 
 
Results 
 
Demographic and clinical data of the study popu-

Table 1: Baseline demographic and clinical characteristics of the study population (No:136) 
Variable  No (%) 

1-14 60 (44) Age groups (year) 15-87 76 (56) 
Leukemia 86 (63) Malignancies Others 50 (37) 
Yes 106 (78) Fever* No 30 (22) 
Yes 64 (47) With antibiotics treatment* No 72 (53) 

*At the time of sample collection 
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lation are shown in table 1. The mean age of the 
patients was 47 years for adults and 6.5 years for 
children. Of 136 patients, 63% suffered from dif-
ferent types of leukemia and the remaining (37%) 
had other various forms of malignancies. 

Fifty nine (24.6%) of the 240 blood cultures 
were positive. The prevalence of polymicrobial 
(more than one species) bacteremia was 12%. 
In 10 (17%) of the positive results, more than 
one blood sample were taken. Among patients 
with positive results, about 10% had no fever 
and 33% were receiving antibiotic at the time 
of sample collection. E. coli, Pseudomonas 
putida, Propionibacterium, and Klebsiella spp 
were isolated from the patients receiving anti-
biotic. Forty three (66%) of 65 isolated bacteria 
were G+ and the remaining (34%) were G-. The 
genus and species of isolated organisms are 
shown in table 2. The coagulase negative 
Staphylococci (21.5%), Propionibacterium spp 
(15.4%), Diphtheroid spp (12.3%), and E. coli 
(12.2 %) were prevalent bacteria in the present 
study. In patients with polymicrobial bactere-
mia, the coagulase negative Staphylococci 
were the dominant organism. 

Based on the sensitivity tests, all of the iso-
lated Staphylococci were methicillin resistant. 
The resistance rate among coagulase positive 
Staphylococci to penicillin + oxacillin was 100%. 
It was 67% for ampicillin (table 3). All three 
Strepcoccus agalactiae (group B) were semi 
sensitive to ampicillin. Resistance to penicillin, 
azithromycin, and cefazolin were also found 
among isolated Streptococci.  

For gram negative bacteria, 37% of E. coli, 
33% of Klebsiella spp and the only isolated 
Pseudomonas putida, were multidrug resistant 
(table 3). 

Discussion 
 
According to the global reports, the prevalence 
of bacteremia in patients with cancer is 5.7-
44%.23,24 In the present study, 59 (24.6%) of 
240 blood cultures were positive, which were 
similar to the studies of Husseinpoor, Jenson, 
El-Mahallawy and their colleagues.25-27 Obtain-
ing multiple blood samples will increase the 
accuracy of blood culture.28,29  

In our study 70.5% of positive results were 
associated to the multiple samples. 

Fever is the main clinical sign of bactere-
mia.23 However five (10%) patients with posi-
tive blood culture had no fever at the time of 
sample collection. Seven samples (12.3%) with 
positive results were from patients with po-
lymicrobial bacteremia. Of them, four (57%) 
had been caused by two types of gram positive 
bacteria. In a comparable study, more cases of 
polymicrobial bacteremia were caused by a 
combination of G+ and G- bacteria.27 

Thirty three percent of patients with positive 
results had history of antibiotic treatment. 
BACTEC media contain neutralizing resin par-
ticles that can effectively adsorb and inactivate 
antibiotics in the blood samples.14 In 54 cases, 
two different types of culture media -ordinary 
culture medium and BACTEC- were compared. 
The ordinary type did not support bacterial 
growth in the 13% of the culture-positive 
specimens. 

In our study, a significant heterogeneity was 
detected within the isolated organisms. The 
dominant group was gram-positive bacteria 
(66% versus 34%; table 2). Before 1986, the 
G- bacteria were responsible for most cases of 
bacteremia.2,24,30 Routine use of intravenous 

Table 2: Isolated organisms
Gram Positive  No (%) 
Coagulase+ Staphylococci 4 (6.15) 
Coagulase- Staphylococci 14 (21.5) 
Streptococcus agalactiae 3 (4.6) 
Streptococcus viridans 2 (3 ) 
Bacillus cereus 2 (3) 
Propionibacterium spp 10 (15.4) 
Diphteroid spp 8 (12.3) 
Total 43 (66) 
Gram Negative  
E. coli 7 (10.7) 
E .coli (inactive) 1 (1.5) 
Salmonella typhi 2 (3) 
Serratia spp 3 (4.6) 
Alcaligenes feacalis 3 (4.6) 
Klebsiella spp 5 (7.7) 
Pseudomonas putida 1 (1.5) 
Total 22 (34) 

 



Z. Eslami Nejad, E. Ghafouri, Z. Farahmandi-Nia, et al 
 

Iran J Med Sci June 2010; Vol 35 No 2 112 

catheter in neutropenic cancer patients on one 
hand and the increased use of prophylactic 
treatment with quinolones on the other hand, 
have amplified the prevalence of G+ bactere-
mia in such patients.2,24,26,31 However, some 
studies showed different results.12,30 Among 
aerobic and anaerobic isolates, the coagulase 
negative Staphylococci (21.5%) and Propioni-
bacterium spp (15.4%) were the most preva-
lent bacteria. Although antiseptic preparation of 
skin was performed by standard method,13,32 
the contamination of some blood samples with 
skin microflora should be considered. We did 
not find any association between the isolation 
of normal flora from blood cultures and the 
type of cancer in the patients. 

Compared with some other studies,5,24,29 the 
prevalence of coagulase positive Staphylo-
cocci bacteremia was not significant but Strep-
tococcus agalactiae (group B) was isolated in 
three patients that was more than the expected 
rate.33 The prevalence of S. viridans bac-
teremia in neutropenic patients is increasing.31 
This bacterium was isolated from two patients. 
Among opportunistic pathogens, the Bacillus 
cereus and Diphtheroid spp were isolated from 
two and eight patients, respectively. This find-
ing is consistent with the results of El-

Mahallawy and co-workers.27 Because of the 
frequent injection via venous access devices, 
patients with cancer are more susceptible to 
blood infection with specific opportunistic 
pathogens.34 Prompt diagnosis and treatment 
of bacteremia could save their lives.  

The bacterium E. coli (including one strain 
of inactive E. coli) was the most prevalent G- 
isolated bacteria. This finding was similar to 
the results of Cherif (Sweden), Kim (Korea), 
and Elting (USA).12 Pseudomonas putida was 
isolated from one patient and Alcaligenes fae-
calis was isolated from three patients. These 
two bacteria have been isolated infrequently 
from cancer patients.12,35,36 Salmonella typhi 
was isolated from two pediatric patients. This 
finding was similar to the results of Ali El-Din 
and colleagues.37 

No anaerobic G- bacteria were isolated 
from the 240 blood cultures. 63% of patients 
were diagnosed as having hematological ma-
lignancies. Anaerobic bacteremia is most 
prevalent in patients with gastrointestinal ma-
lignancies.32 No fungemia was found in the 
present study. This could be the result of anti-
fungal prophylaxis in neutropenic patients, with 
or without fungal lesions, which is a routine 
practice in cancer wards.38 The prevalence of 

Table 3: Antibiotic sensitivity profile of organisms causing bacteremia in patients with cancer 
Sensitivity rate No (%) 

SXT* Doxy 
(30  
μg) 

Chlo 
(30  
μg) 

Gen 
(10  
μg) 

Cefo 
(30  
μg) 

Ceft 
(30  
μg) 

Ami 
(30  
μg) 

Clin 
(2  
μg) 

Azit 
(15  
μg) 

Cefe 
(30  
μg) 

Cefa 
(30  
μg) 

Mero 
(10  
μg) 

Imi 
(10  
μg) 

Cip 
(5 μg) 

Am
p 
(10  
μg) 

Van 
(30 
μg) 

Oxa 
(1 
μg) 

Pen 
(10  
μg) 

Organisms 

ND ND ND ND ND ND ND ND ND 4  
(100) 

ND 4  
(100) 

4  
(100) 

4  
(100) 

2  
(50) 

4  
(100) 

R R Coagulase+  
Staphylococci 

ND ND ND ND ND ND ND ND ND 14  
(100) 

ND 14  
(100) 

14  
(100) 

14  
(100) 

4  
(29) 

14  
(100) 

R 2  
(14) 

Coagulase- 
Staphylococci 

ND ND ND 3  
(100) 

ND ND ND ND 1  
(33.3) 

ND 1  
(33.3) 

ND ND ND R 3  
(100) 

ND 2  
(67)M
S 

Streptococcus  
group B 

ND ND ND 1  
(100) 

ND ND ND ND 1  
(100) 

ND 1  
(100) 

ND ND ND R 1  
(100) 

ND 1  
(100) 
MS 

S. Viridans 

ND ND ND 1  
(100) 

ND ND ND ND R ND 1  
(100) 

ND ND ND R 1  
(100) 

ND 1  
(100) 
MS 

S. Non A  
Non B 

ND ND ND 2  
(100) 

ND ND ND 2  
(100) 

ND ND ND ND ND 2  
(100) 

ND 2  
(100) 

ND ND B. cereus 

ND ND ND ND ND ND ND 10  
(100) 

10  
(100) 

10  
(100) 

ND 10  
(100) 

ND ND ND 10  
(100) 

ND 10  
(100) 

Propionibac-
terium 

ND ND ND ND ND ND ND ND 8  
(100) 

ND ND 8  
(100) 

ND ND ND 8  
(100) 

ND 8  
(100) 

Diphtheroid 

ND ND ND 3  
(37) 

ND 3  
(37) 

6  
(75) 

ND ND 6  
(75) 

1  
(12) 

ND 3  
(37) 

3  
(37) 

ND ND ND ND E. coli 

2  
(100) 

ND 2  
(100) 

ND ND 2  
(100) 

ND ND ND ND ND ND ND 2  
(100) 

2  
(100) 
MS 

ND ND ND Salmonella 

ND ND ND 2  
(50) 

4  
(100) 

1  
(25) 

2  
(50) 

ND ND 4  
(100) 

ND 3  
(75) 

3  
(75) 

4  
(100) 

ND ND ND ND Klebsiella 

1  
(33) 

ND ND 1  
(33) 

ND 1  
(33) 
MS 

1  
(33) 

ND ND 3  
(100) 

ND ND 1  
(33) 

3  
(100) 

ND ND ND ND Serratia 

ND ND ND R 2  
(67) 

ND ND ND ND 3  
(100) 

R 3  
(100) 

2  
(67) 

3  
(100) 

ND ND ND ND Alcaligenes 

R 1  
(100) 

R 1  
(100) 

R R ND ND ND ND R 1  
(100) 

R 1  
(100) 

R ND ND ND Pseudomonas 

Pen; penicillin, Oxa; oxacillin, Van; vancomycin, Amp; ampicillin, Cip; ciprofloxacin, Imi; imipenem, Mero; meropenem, Cefa; 
cefazolin, Cefe; cefepime, Azit; azithromycin, Clin; clindamycin, Gen; gentamicin, SXT; Cotrimoxazole (*Trimethoprim 1.25 μg + 
Sulfamethoxazole 23.75 μg), Ceft; ceftriaxone, Ami; amikacin, Cefo; cefotaxime, Chlo; chloramphenicol, Doxy; doxycycline.  
R; resistance, ND; not determined, MS; moderate sensitive. 
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beta-lactam antibiotic resistance in coagulase 
positive (and coagulase negative) Staphylo-
cocci was similar to a Korean study but was 
different from two other studies reported from 
USA and Sweden.24,29,30 

The isolated group B Streptococci were 
semi-sensitive to penicillin, ampicillin, and 
azithromycin. For Streptococci, decreased 
sensitivity to β-lactam antibiotics has been re-
ported rarely.39,40 Consistent with other stud-
ies,24,29,30 no case of resistance to vancomycin 
and broad-spectrum antibiotics (imipenem, 
meropenem) was detected in G+ isolates. How-
ever, Part of isolated E. coli, Klebsiella, and the 
only isolated Pseudomonas putida were mul-
tidrug resistant. The initial empirical treatment 
of bacteremia in febrile granulocytopenic pa-
tients are ceftriaxone or ceftri-
axone/ceftazidime + vancomycin.26,31 During 
the present study, we found that some of our 
patients did not respond to the empirical treat-
ment. They recovered and improved within few 
days of cause-specific treatments that were 
based on microbiology test results. 
 
Conclusion 
 
Patients with cancer, who are treated in ill-
equipped hospitals, are easily infected by 
many opportunistic pathogens including mul-
tidrug resistant strains. For saving their lives, 
blood culture and the cause-specific treatment 
of bacteremia are mandatory. 
 
Acknowledgment 
 
Funds to conduct the present study were pro-
vided by the Research Administration of Ker-
man University of Medical Sciences. We are 
very grateful to Dr. Nakhaii, Dr. Najafi, and Dr. 
Bahrampour for their superb cooperation. 
 
Conflict of Interest: None declared 
 
References 
 
1 Geddes AM, Ellis CJ. Infection in Im-

munocompromised Patients. QJM 1985; 
55: 5-14. 

2 Rolston Kenneth VI, Bodey GP. Infection 
in the Cancer Patient.In: Kufe DW, Pollock 
RE, Weichselbaum RR, Bast RC, Gancler 
TS, Holland JF, et al. Holland. Feri Cancer 
Medicine. Vol 2. London: BC Decker Inc; 
2003. p. 2633-41. 

3 Pizzo PA. Fever in Immunocompromised 
Patients. N Engl J Med 1999; 341: 893-900. 

4 Tzianabos AO, Kasper DL. Anaerobic 

Bacteria. In: Mandell Gerald l, Bennett J E, 
Dolin m R. Principles and Practice of Infec-
tious Diseases. 6th ed. USA: Frank Poliz-
zano; 2005. p. 2810-16. 

5 Panagiotis S. Fanourgiakis, Aspasia G, et 
al. Prevotella bucca Bacteremia and Feb-
rile Neutropenia: Report of one case. Hos-
pital Chronicles 2006; 1: 49-51. 

6 Spencer RC. Anaerobic bacteremia. In: 
Duerden Brian I, Drasar B. S. Anaerobic in 
Human Diseas. Engeland. Edward Arnold 
1991. p. 324-42. 

7 Sapolink R. Intensive care therapy for can-
cer patients. Pediatr (Rio J) 2003; 79: 
S231-42. 

8 Chaudhry R, Mathur P, Dhawan B, Kumar 
L. Emergence of Metronidazole-Resistant 
Bacteroides fragilis, India. Emerg Infect Dis 
2001; 7: 485-6. 

9 Freifeld AG, Walsh TJ, Pizzo PA. Infec-
tions in the cancer patients. DeVita VT JR, 
Hellman S, Rosenberg SA. Cancer: princi-
ples and practice of oncology. 5th ed. 
Philadelphia: Lippincott-Raven; 1997. p. 
2659-704. 

10 Pizzo PA. Management of fever in patients 
with cancer and treatment-induced neutro-
penia. N Engl J Med 1993; 328: 1323-32. 

11 Scheinemann K, Ethler MC, Dupuis LL,  
et al. Utility of peripheral blood cultures in 
bacteremic pediatric cancer patients with a 
central line. Support Care Cancer 2009; 
Aug 29. [PMID: 19727845] 

12 Alcala-Guanzon M, Tan-Torres T, Outcom 
of Bacteremia at the Philippine General 
Hospital. Phil J Microbiol Infect Dis 1998; 
27: 103-8. 

13 York Mary K, Henry M, Gilligan P. Blood 
culture. In: Henry DI. Clinical Microbiology 
Procedures handbook. 2 ed. Washington 
DC: ASM Press; 2004. p. 1-18. 

14 Forbes BA, Sahm DF, Weissfeld A. Blood-
stream Infections. In: Baily&Scottsُ Diag-
nostic Microbiology. 20th ed. USA: Mosby 
company; 2007. p. 778-95. 

15 Forbes BA, Sahm DF, Weissfeld AS. 
Overview and general considerations. In: 
Baily&Scottsُ Diagnostic Microbiology. 20th 
ed. USA: Mosby company; 2007.p. 455-62. 

16 Harrison LS. Staphylococci. In: Mahon CR, 
Manuselis G, Lehman DC. Textbook of Di-
agnostic Microbiology. 3th edition. USA: 
Saunders Company; 2007. p. 367-81. 

17 Lehman DC, Mahon CR, Kalavati S. Strep-
tococcus, Enterococcus, and other Cata-
lase-negative Gram-positive Cocci.In: 
Mahon CR, Manuselis G, Lehman DC. 
Textbook of Diagnostic Microbiology. 3th 



Z. Eslami Nejad, E. Ghafouri, Z. Farahmandi-Nia, et al 
 

Iran J Med Sci June 2010; Vol 35 No 2 114 

ed. USA: Saunders Company; 2007.p. 
382-409. 

18 Ross LL, Corynebacterium and Other Non-
Spore-Forming Gram-Positive Rods. In: 
Mahon CR, Manuselis G, Lehman DC. 
Textbook of Diagnostic Microbiology. 3th 
edition. USA: Saunders Company; 2007. 
p. 410-37. 

19 Shawar R. Aerobic Gram-Positive Bacilli. 
In: Mahon CR, Manuselis G, Lehman DC. 
Textbook of Diagnostic Microbiology. 3th 
edition. USA: Saunders Company; 2007. 
p. 425-37. 

20 Walker KE, Horneman AJ, Mahon CR, 
Manuselis G. Enterobacteriaceae. In: 
Mahon CR, Manuselis G, Lehman DC. 
Textbook of Diagnostic Microbiology. 3th 
ed. USA: Saunders Company; 2007. p. 
502-40. 

21 Gerri SH. Nonfermenting and Miscellane-
ous Gram-Negative Bacilli. In: Mahon CR, 
Manuselis G, Lehman DC. Textbook of Di-
agnostic Microbiology. 3th ed. USA: Saun-
ders Company; 2007. p. 564-86. 

22 Engelkirk PG, Engelkirk JD. Anaerobes of 
Clinical Importance. In: Mahon CR, 
Manuselis G, Lehman DC. Textbook of Di-
agnostic Microbiology. 3th ed. USA: Saun-
ders Company; 2007. p. 587-640. 

23 Hosseini MJ, Ranjbar R, Saadat A, et al. A 
study on the prevalence and Etiology of 
fever in hospitalized patients with Fever 
and Neutropenia in Bagyiatallah Hospital 
during 1995-2005. Ilam Univ Med J 2006; 
14 (3): 45-48. 

24 Kim YH, Lee HD, Hah JO. Bacteremia in 
Pediatric Cancer Patients: Causative Or-
ganisms and Antibiotic Sensitivities. Ko-
rean J of Pediatr 2005; 48: 619-23. 

25 Hosseinpour Feizi AA. Fever and neutro-
penia in hemato & oncologic patients. Med 
J Tabriz Univ Med Sci 2000; 45(34): 29-
36.(In Persian) 

26 Jenson B. Fever and Neutropenia. Shiraz 
E-Medical Journal 2004; 5(1). 

27 EL-Mahallawy H, Sidhom I, Ali EL-Din N H, 
et al. Clinical and microbiologic determi-
nants of serious bloodstream infections in 
Egyptian pediatric cancer patients: a one-
year study. International Journal of Infec-
tious Diseases 2005; 9: 43-51. 

28 Pirzadeh T, Nahaei M. Bacterial isolated 
from blood cultures in Imam Khomeini 
Medical Center of Tabriz. Med J Tabriz 
Univ Med Sci 2003;56: 40-45.(In Persian) 

29 Cherif H, Kronvall G, Björkholm M, Kalin 
M. Bacteraemia in hospitalised patients 
with malignant blood disorders: a retro-

spective study of causative agents and 
their resistance profiles during a 14-year 
period without antibacterial prophylaxis. 
Hematol J 2003; 4: 420-6. 

30 Elting LS, Rubenstein EB, Rolston KVI, 
Bodey GP. Outcoms of Bacteremia in pa-
tients with Cancer and Neutropenia: Ob-
servations from Two Decades of Epidemi-
ological and clinical Trials. Clin Infect Dis 
1997; 25: 247-59. 

31 Eltahawy AT. Febril neutropenia: Etiology 
of infection, empirical treatment and pro-
phylaxis. Saudi Med J 2003; 24: 331-6. 

32 Engelkirk PG, Engelkirk JD. Anaerobes of 
Clinical Importance. In: Mahon CR, 
Manuselis G, Lehman DC. Textbook of Di-
agnostic Microbiology. 3th ed. USA: Saun-
ders Company; 2007.p. 591-4. 

33 Rolston KV, Yadegarynia D, Kontoyiannis 
DP, et al. The spectrum of Gram-positive 
bloodstream infections in patients with he-
matologic malignancies, and the in vitro ac-
tivity of various quinolones against Gram-
positive bacteria isolated from cancer pa-
tients. Int J Infect Dis 2006; 10: 223-30. 

34 Ross LL. Corynebacterium and Other Non-
Spore-Forming Gram-Positive Rods. In: 
Mahon CR, Manuselis G, Lehman DC. 
Textbook of Diagnostic Microbiology. 3th 
ed. USA: Saunders Company; 2007.p. 416. 

35 Aumeran C, Paillard C, Robin F, et al. 
Pseudomonas aeruginosa and Pseudo-
monas putida outbreak associated with 
contaminated water outlets in an onco-
haematology paediatric unit. J Hospit infect 
2007; 65: 47-53. 

36 Souza Dias MB, Habert AB, Borrasca V, et 
al. Salvage of long-term central venous 
catheters during an outbreak of Pseudo-
monas putida and Stenotrophomonas mal-
tophilia infections associated with con-
taminated heparin catheter-lock solution. 
Infect Control Hosp Epidemiol 2008; 29: 
125-30. 

37 Ali El-Din NH, Sidhom I, Zamzam M, El-
Mahalaway HA. Blood Stream Infections in 
Pediatric Cancer Patients, Epidemiology 
and Outcome Analysis. J of the Egypt Nat 
2003; 15: 363-72. 

38 Rolston KVI, Bodey GP. Infection in the 
Cancer Patient. In: Kufe DW, Pollock RE, 
Weichselbaum RR, Bast RC, Gancler TS, 
Holland JF, et al. Holland. Feri Cancer 
Medicine. Vol 2 .London: BC Decker Inc; 
2003. p. 2643. 

39 Bland ML, Vermillion ST, Soper DE, Austin 
M. Antibiotic resistance patterns of group B 
streptococci in late third-trimester  



Antibiotic resistance in patients with cancer 
 

Iran J Med Sci June 2010; Vol 35 No 2 115

rectovaginal cultures. Am J Obstet Gyne-
col 2001; 184: 1125-6. 

40 Simoes JA, Aroutcheva AA, Heimler I, 

Faro S. Antibiotic resistance patterns of 
group B streptococcal clinical isolates. In-
fect Dis Obstet Gyneco 2004; 12: 1-8. 

 
 


