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ABSTRACT 

Background: Resistance to antibiotics exists around the world. In patients with 
various types of cancer and also in patients undergoing bone marrow transplantation, 
infections and febrile neutropenia can be very dangerous.Administration of intravenous 
ceftazidime alone or in combination with other antibiotics is one of the first empirical 
treatment regimens. The present study was carried out to determine the resistance pattern 
of various gram negative and gram positive microorganisms to different antibiotics of 
Hematology-Oncology (Shafa) hospital in Ahvaz. 
Methods:This retrospective descriptive cross-sectional study was conducted for a period 
of one year including all referral clinical specimens from patients with malignancies to 

Shafa Hospital’s Microbiology Laboratory. Isolated bacteria were tested for sensitive 
antibiotics used in clinics, especially ceftazidime, using a disc diffusion method. 
Results: After reviewing the records of all patients with malignancies admitted to Shafa 
hospital from July 2016 to July 2017, 310 patients had a recorded culture result (438 

culturesintotal).Thepatientswerebetween1-85yearsold(mean±SD:29.9±24.6years). 
50.6% of the patients were male, mostly admitted to emergency pediatric hematology 
ward (25.8%). The most common type of malignancy was acute lymphoblastic leukemia 
(27.1%). Pseudomonas aeruginosa was the most common isolated pathogen (34.1 
%). Only 63 positive cultures containing pseudomonas were tested for antimicrobial 
resistance, and among these cultures, 55.5% were resistant and 42.8% were sensitive 
to ceftazidime. Among 9 isolated E.coli cultures, 66.6% were resistant and 33.3% were 
sensitive to ceftazidime. For Acinetobacter and Staphylococcus epidermidis species, 
only one positive culture (out of 33 and 34 respectively) was tested, and in both cases 
was resistant to ceftazidime. 
Conclusion: Pseudomonas was the most common pathogen among isolated pathogens 
and about 56% of positive cultures were resistant or had intermediate sensitivity. It 
seems that ceftazidime empiric therapy of infections in patients with malignancies at 
Hematology-Oncology hospital might face high resistance. 
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Introduction 

Function of the immune system in determining 

the nature of the infection, the rate of its recurrence, 

and the overall response to treatment is an important 

factor. But in patients with malignancies, due to the 

nature of the disease and medications used, have some 

degrees of immune deficiencies and in risk of different 

infections. Empirical antibiotic therapy is often needed 

for inpatient individuals with malignancy (1). 

One of the important indications of empirical 

antibiotic therapy is febrile neutropenia (FN). 

Common guidelines recommend the use of cefepime, 

ceftazidime, imipenem or meropenem as the only beta- 

lactam with or without vancomycin (2). 

Ceftazidime has a broad-spectrum effect against 

Gram-negative bacteria (2). Ceftazidime is widely 

used in the therapy of infectious complications in 

neutropenic patients (3). It is the most used antibiotic 

as monotherapy and a number of clinical trials have 

confirmed the safety and efficacy of it. The logic of 

the use of ceftazidime as monotherapy is based on 

wide range of its anti-microbial effect including its 

effectiveness against Pseudomonas aeruginosa and low 

coverage against gram-positive organisms as well as 

bactericidal effect (rather than a bacteriostatic effect) 

and its ability to reach the maximum serum levels in 

the body (4). 

But if antimicrobial resistance is not examined, poor 

infection control will result (5). The present study was 

carriedouttodeterminetheresistancepatternofvarious 

gram negative and gram positive microorganisms to 

different antibiotics at Hematology-Oncology (Shafa) 

hospital in Ahvaz. 

Methods 

This study retrospectively investigated the microbial 

resistance to ceftazidime in patients with malignancy 

during 2016 and 2017 in Shafa hospital inAhvaz.After 

obtaining a code of ethics from the Ahvaz Jundishapur 

University of Medical Sciences.All types of specimens 

were included. Then by HIS system, the age of patients 

and the type of their malignancies were recorded. 

Results 

During the time of this study, 435 episodes of blood 

dyscrasia ofWBCs were evaluated among 310 patients. 

The patients were between 1 and 85 years old (mean ± 

SD: 29.9±24.6 years). 50.6% of the patients were male 
and 49.3% female. 

In this study, out of 438 positive cultures, 77.2% 

(338) of isolated pathogens were gram negative 

and 22.8% (100) were gram positive. Pseudomonas 

aeruginosa was the most common (34.1%) gram 

negative isolated pathogen and enterobactericeae 

was in the second place (10.1%) also Staphylococcus 

epidermidis was the most common isolated pathogen 

in gram positive group (7.8%). Microbial resistance to 

Ceftazidime was 58.9% of all the tested cases of this 

antibiotic (46/78).Only 63 positive cultures containing 

pseudomonas were tested for antimicrobial resistance, 

and among these cultures, 55.5% were resistant and 

42.8% were sensitive to ceftazidime.Among 9 isolated 

E.coli cultures, 66.6% were resistant and 33.3% 

were sensitive to ceftazidime. For Acinetobacter and 

Staphylococcus epidermidis, only one positive culture 

(out of 33 and 34 respectively) was tested, and in both 

cases was resistant to ceftazidime. 

Microbial resistance to imipenem was 32.4% 

(117/361) and to meropenem was 36.3%(119/328) of 

all the tested cases of these antibiotics. 

Among 27 isolated Staphylococcus aureus, 7 cases 

were tested to methicillin and all of them were resistant 

to methicillin also among 149 isolated pseudomonas 

species only 7 cases were tested to cotrimoxazole and 

all of them were resistant to cotrimoxazole. Table 1 

and 2 show the results of this study. 

Discussion 

Determination of microbial resistance pattern 

especially in patients with malignancy is very 

important. Infection is a major cause of life-threatening 

complication in this group of patients and lack of 

correct and rapid treatment can be fatal (1). 

In the study of Castagnola et al., with aim to evaluate 

the proportion of Gram-negative rods isolated in 

bloodstream infections in children with cancer resistant 

to antibiotics recommended for this indication, 

263 strains were evaluated: 27% were resistant to 

piperacillin-tazobactam, 23% to ceftazidime, 12% 

to meropenem and 13% to amikacin. Concomitant 

resistance to β-lactam and amikacin was detected in 
6% of strains for piperacillin-tazobactam, 5% for 

ceftazidime and 5% for meropenem. During the study 

period there was a non significant increase in the 

proportions of strains resistant to β-lactams indicated 
for mono-therapy, and also increase in the resistance to 

combined therapies (21). 

In another study, Trecarichi and colleagues, examine 

the recent trends in epidemiology and antimicrobial 

resistance in Gram-negatives recovered from 

neutropenic cancer patients, with particular emphasis 

on the impact of antimicrobial resistance on the 

clinical outcome of severe infections caused by such 

microorganisms. In result Overall, from 2007 to date 

of study, the rate of Gram-negative bacteria recovery 

ranged from 24.7 to 75.8% (mean 51.3%) in cancer 

patient cohorts. Escherichia coli represented the 

most common species (mean frequency of isolation 

32.1%) among the Gram-negatives, followed by 

Pseudomonas aeruginosa (mean frequency of isolation 
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Table 1. Characteristics of patients admitted for WBC dyscrasia (N=130). 

Wards (Percent of patients admitted) 
Type of blood dyscrasia 

(Percent of patients diagnosed) 

ALL (27.1%) 

AML (10.3%) 

Non Hodgkin lymphoma (5.8%) 

Aplastic anemia (4.8%) 

MM (4.5%) 

Osteosarcoma (4.2%) 

Hodgkin lymphoma (4.2%) 

Malignant breast cancer (2.9%) 

ITP (2.6%) 

Nephroblastoma (1.9%) 

Neoplastic malignant colon (1.6%) 

Sickle-cell anemia with crisis (1.3%) 

Other diagnosis less than 1% 

Pathogens identified from clinical 

specimens (Percent of patients) 

Pseudomonas (32.9%) 

Enterobacteriaceae (10%) 

Staphylococcus epidermidis (8.7%) 

Acinetobacter (7.4%) 

E.coli (6.4%) 

Klebsiella (5.8%) 

Staphylococcus aureus (4.5%) 

Moraxella (3.2%) 

Staphylococcus coagulase negative (2.9%) 

Shigella (2.6%) 

Staphylococcus spp. (1.9%) 

Klebsiella pneumonia (1.6%) 

Other pathogens less than 1.5% 

Pediatric Hematology Emergency (39.3%) 

Adult Hematology Emergency (15.5%) 

ICU(14.2%) 

Men's adult hematology (12.9%) 

Women's adult hematology (12.6%) 

Transplant (3.5%) 

Thalassemia (1.9%) 

ALL:Acute lymphoblastic leukemia,AML:Acute myeloid leukemia, ITP; Idiopathic thrombocytopenic purpura , MM: Multiple myeloma. 

20.1%). An increasing frequency of Acinetobacter 

spp. and Stenotrophomonas maltophilia was also 

reported. Increased rates of multidrug-resistant 

Gram-negative strains have been highlighted among 

Enterobacteriaceae and non fermenting Gram-negative 

rods, despite discontinuation of fluoroquinolone-based 

antibacterial prophylaxis for neutropenic patients. 

In addition, antimicrobial resistance and/or the 

inadequacy of empirical antibiotic treatment have been 

frequently linked to a worse outcome in cancer patients 

with bloodstream infections caused by Gram-negative 

isolates (22). 

The aim of Ozdemir et al., study was determine 

the causative microorganisms, infection focus and 

antibiotic treatment success in febrile neutropenic 

children with leukemia. In result, Among 136 febrile 

neutropenic episodes, 68 (50%) episodes were 

microbiologically documented. Methicillin sensitive 

coagulase negative Staphylococcus aureus were the 

most common isolates from hem culture (20.5%) (23). 

In study of Sirkhazi, with aim to evaluate the 

Bacterial Spectrum, isolation sites and susceptibility 

patterns of pathogens in adult febrile neutropenic 

cancer patients at a specialist hospital in Saudi Arabia. 

A total of 138 bacterial isolates were identified. The 

overall prevalence of gram-negative bacteria was 

65.9% (91/138) and for gram-positive bacteria was 

34.1% (47/138).The most predominant pathogen was 

Escherichia coli 30.4% (42/138) (24). 

The aim of Lakshmaiah et al., study was to evaluate 

febrile neutropenia in hematological malignancies. 

Majority of the patients with febrile neutropenia 

episodes had acute myeloid leukemia. Overall culture 

positivity was 29.6%. The most common organisms 

isolated were Gram-negative bacilli (63.6%), with 

Escherichia coli being the most frequent pathogen. All 

Gram-negative organisms were sensitive to imipenem, 

whereas sensitivity pattern to other antibiotics were 

as follows: 85.7%, 78.3%, 69.52%, 63.6%, 41.6% 

and 47.1% for pipercillin-tazoactum, meropenem, 

cefoperazone-sulbactum, amikacin, ceftazidime, 

ciprofloxacin respectively (25). 

It seems that the cause of difference between results 

of above studies is different locations of studies which 

show microbial resistance pattern in each country, 

city or hospital is exclusive. This subject indicates 

the need to determine microbial resistance pattern 

in each hospital and updated analyses of the local 

epidemiology are mandatory to support appropriate 

empirical therapy. 
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Table 2. Results of antibiograms. 

Antimicrobial agents 

Ceftazidime 

Amikacin 

Cotrimoxazole 

Ceftriaxone 

Ciprofloxacin 

Penicillin 

Tobramycin 

Imipenem 

Vancomycin 

Meropenem 

Ofloxacin 

Azithromycin 

Methicillin 

Tetracycline 

Cephalothin 

Nitrofurantoin 

Cefazolin 

Rifampin 

Levofloxacin 

Cefepime 

Ceftizoxime 

Teicoplanin 

Cefoxitin 

Clindamycin 

Gentamicin 

Cefixime 

Resistant % 

11.3% 

22.2% 

12.2% 

40.9% 

12.9% 

5.5% 

0% 

25.4% 

6.3% 

27.7% 

6.4% 

0% 

0% 

2.2% 

0.6% 

0.3% 

11.3% 

2.2% 

3.2% 

15.8% 

12.5% 

0.6% 

0.6% 

28.4% 

8.4% 

0.3% 

Intermediate % 

0.6% 

3.8% 

0% 

2.9% 

1.6% 

0.3% 

0% 

1.9% 

1.9% 

1.6% 

0.6% 

0% 

0% 

0.3% 

0% 

0% 

0.6% 

0% 

0.6% 

1.3% 

1.6% 

0% 

0% 

0.6% 

0% 

0% 

Sensitive % 

6.3% 

37.4% 

16.4% 

15.2% 

47.4% 

1.2% 

0% 

54.8% 

15.8% 

45.8% 

14.2% 

0% 

0% 

1.3% 

0% 

0.9% 

3.9% 

5.5% 

15.8% 

3.5% 

1.9% 

0.6% 

0.9% 

3.9% 

9.1% 

0% 

Not tested % 

81.9% 

36.4% 

71.3% 

40.9% 

38.1% 

92.6% 

100% 

17.7% 

6.2% 

24.8% 

78.7% 

100% 

100% 

96.2% 

99.3% 

98.7% 

84.2% 

92.2% 

80.3% 

79.3% 

83.9% 

9.7% 

98.4% 

67.1% 

82.6% 

99.7% 
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