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ABSTRACT 

 

Introduction: Blood stream infections are the common infectious consequence in neutropenic patients suf-
fering from the hematological malignancies. These infections are usually caused by a diverse group of mi-
crobes.  

Material and methods: A pair of blood culture was executed in the febrile neutropenic patients suffering 
from hematological disorders, to observe the microbiology of the blood stream infections. Identification and 
antimicrobial susceptibility testing were performed as per standard microbiological procedures. 

Results: In the present study, 27% of blood culture positivity (27/100) was observed among the enrolled fe-
brile neutropenic patients. Gram-positive cocci including Staphylococcus aures (n=15), Coagulase negative 
staphylococci (n=8), Enterococcus fecalis (n1) were the predominance in comparison to Gram negative mi-
crobes (one each isolate of Klebsiella pneumonaie, Escherichia coli, Pseudomonas aeruginosa). All the isolat-
ed Gram-positive microbes were sensitive to vancomycin and linezolid. 65.2% of isolated Staphylococci were 
methicillin resistant (15/23). One MDR Klebsiella pneumoniae strain was also isolated, having a susceptibility 
to only carbapenem and polymyxin B.  

Conclusion: Blood culture and susceptibility testing should be performed in each case of febrile neutropenia 
as blood stream infections among these patients are caused by a divergent group of microbes having a varied 
susceptibility pattern.  
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INTRODUCTION 

Neutropenia is a frequent complication in the pa-
tients, suffering from the hematological disorders 
which is characterized by the less than or equal to 
500cells per mm3 or expected to fall in next 48hrs.1 
Neutrophils are an important defense mechanism 
against the outsider microbes. In such neutropenic 
patients, both blood stream and respiratory infec-
tions are quite common.2 Prompt diagnosis and 
treatment of these infections, among the neutropenic 
patients, is a need as untreated or delayed treatment 
is associated with higher morbidity and mortality. 
Fever in a common event in such patients which is 
not only due to the invading microbes but also may 
be a consequence of the chemotherapy or disease 
itself. Febrile neutropenia is defined as an oral tem-
perature of >38.3°C or two consecutive readings of 

>38.0°C for 2 hr with low (<500/mm3) absolute 
neutrophil counts. 3 

Blood stream infections (BSI) among these patients 
are usually caused by the drug resistant microbes. 
Globally, Gram-positive cocci have been reported 
the most common cause of BSI, among these neu-
tropenic patients, with a declined prevalence of 
Gram negative microbes.4 Staphylococci are the 
worldwide, predominant isolated microbes in these 
patients which show a variable drug-resistance espe-
cially against the β-Lactam group of antibiotics by a 
production of penicillinase enzyme and by an altera-
tion in the penicillin-binding protein 2a (PBP2a).6 
Against this background, a study was conducted to 
determine the microbiology of BSI with their antibi-
ogram, in the febrile neutropenia patients suffering 
from the hematological disorder. 
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MATERIAL AND METHODS 

The present prospective study was conducted among 
the febrile neutropenic patients suffering from hema-
tological disorders from duration of Nov 2016 to 
May 2018. A well written informed consent was tak-
en from all participants. A pair of biphasic culture 
media containing both solid and liquid phase was 
used to execute the blood culture. For each biphasic 
media, 5ml of the blood from the two different sites 
was collected and transferred immediately to the liq-
uid phase of biphasic media. These biphasic media 
were incubated at 37OC on ambient air. Once the 
growth was observed on solid phase of biphasic me-
dia, growth was processed further by standard mi-
crobiological procedures including Gram’s stain; bio-
chemical testing for the identification.7 Antimicrobial 
susceptibility testing against the isolated bacteria was 
performed by the Modified Kirby Bauer methods. 
For Gram-positive bacteria, following disc, 10Units 
of the penicillin, 15mcg of erythromycin, 125mcg+ 
23.75mcg of trimethoprim+ sulphamethoxazole, 
30mcg of linezolid, 30mcg of netilmicin, 5mcg of 
moxifloxacin and 10mcg of gentamycin were used. 
30mcg of cefoxitin was used to determine the methi-
cillin-resistant property of the staphylococci.8 To de-
termine the vancomycin susceptible Staphylococci, 
vancomycin screen agar containing 6mcg/ml van-
comycin was used.9 For Gram negative bacteria, fol-
lowing disc 10mcg of the ampicillin, 20 mcg +10 
mcg of amoxiciln+ clavulanic acid, 10mcg of Gen-
tamicin, 5mcg of ciprofloxacin, 25mcg+ 23.75 mcg 
of trimethoprim+ sulphamethoxazole, 5mcg of 
levofloxacin, 30mcg of cefotaxime, 30mcg of amika-
cin, 30mcg of cefepime, 100mcg+10mcg of pipera-
cillin +tazobactam, 10mcg of imipenem, 10mcg of 
meropenem and 200mcg of polymyxin B was used. 

For non-fermenters, especially Pseudomonas aeru-
ginosa, 100mcg of piperacillin and 30mcg of 
ceftazidime disc were added further. Results were 
interpreted according to the CLSI guidelines.9  

 

RESULTS 

A total of 100 cases of febrile neutropenia were en-
rolled in the present study among whom the micro-
biology of the BSI was determined. Febrile neutro-
penia was observed in 41% aplastic anemic patients 
followed by myelodysplastic syndrome (17%) and 
acute leukemia (9%). A total of 27 microbes were 
isolated from the febrile neutropenic patients among 
whom 24 were Gram-positive, rest being the Gram 
negative microbes. Among the Gram-positive cocci, 
Staphylococcus aureus (n=15) were outnumber in 
comparison to Coagulase negative Staphylococci 
(n=8) and Enterococcus fecalis (n=1). Single strain 
of each Klebsiella pneumoniae, Escherichia coli, and 
Pseudomonas aeruginosa were also isolated. (Table 
1) 

Among the isolated strains, nine S.aurus and six Co-
agulase negative staphylococci strains were methicil-
lin resistance, which was determined by using the 
30mcg cefoxitin disc. Among the 23 isolated strains 
of the Staphylococci, 15 were methicillin resistant. A 
100% susceptibility of the netilmicin, vancomycin 
(by vancomycin screen agar) and linezolid was ob-
served against the isolated staphylococci (n=23) 
strains.(Table2 Three gram negative bacteria were 
also isolated from the patients suffering from the fe-
brile neutropenia. One isolated Klebsiella pneumoni-
ae strain was only sensitive to carbapenem group of 
drug and polymyxin B. 

 

Table 1: Antibacterial susceptibility testing of the Gram-negative bacteria isolated from the blood 
culture 

 Am Pip Amc Ceft Gn Cip Lv Cft Amk Cp Ptz Im Me PolB 

K.pneumoniae R R R R R R R R R R R S S S 
E.coli R R R R S R R R S R R S S S 
P.aeruginosa NA S NA S S S S  S S S S S S 
1. Antibiotics disc: Am:ampicillin, Pip: Piperacillin, Amc: Amoxicillin-clavulanic acid, Ceft:Ceftazidime, Gn:Gentamycin, 
Cip: Ciprofloxacin, Lv: Levofloxacin, Cft: Cefotaxime, Amk: Amikacin, Cp: Cefepime, Ptz: Piperacillin-tazobactum, im: 
Imipenem, Me:Meropenem, PolB: Polymyxin B 
2. S: sensitive, R: Resistant, NA: not applied 

 

Table 2: Number of isolated staphylococcal strains having sensitive antibacterial pattern 

Organism Ery Cotri Vanc Linezolid Moxifloxacin Netilimicin Gentamycin Ciprofloxacin 

MRSA (n=9) 1 3 9 9 6 9 9 4 
MSSA (n=6) 6 2 9 9 5 9 5 0 
MRCoNS (n=6) 0 1 9 9 4 9 3 3 
MSCoNS 2 2 9 9 2 9 2 1 

Ery=Erythromycin, Cotri=Cotrimoxazole, Vanc=Vancomycin 
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DISCUSSION 

Blood-stream infection is a significant cause of mor-
bidity and mortality among the neutropenic patients, 
suffering from hematological disorders.10 These pa-
tients are highly vulnerable to respiratory and dis-
seminated infections which are caused by diverse 
groups of microbes. Both bacterial and fungal patho-
gens are associated with blood stream infection 
among such type of patients.11 Prompt diagnosis 
with appropriate treatment of these microbes reduc-
es the morbidity and mortality.10 Blood culture is 
routinely executed to determine the causative agent 
of the blood stream infection but the sensitivity of 
these blood cultures is poor with a range of 15-
25%.10,12,13,14 The molecular method has a higher de-
tection rate (43%) among these patients.14 In the pre-
sent study, we only got the culture positivity rate of 
27%. Poor sensitivity of the blood culture may be 
attributed to the previous antibiotics uptake as at our 
tertiary care center, most of the cases are referred 
from the periphery.15 Fever in neutropenic patients 
suffering from the hematological disorders may be 
non-infectious in origin as high temperature have 
been reported in the hematological malignancies and 
other inflammatory disorders. 

In the present study, Staphylococci (n=23) were the 
most frequent isolates from the Blood. Only three 
gram negative microbes were isolated. A similar type 
of the results, Staphylococci the most predominant 
isolates, have been reported by Ibrahim et al.5 
Among these isolates Staphylococci strains (n=23), 
15 strains were methicillin resistant, which means 
they are resistant to all β-Lactam group of antibiotics 
including a combination with β-Lactamase inhibi-
tors.8 In these cases, other groups of antibiotics as 
glycopeptides, macrolides, fluoroquinolones and 
aminoglycoside are widely used in the treatment. In 
our present study, a varying sensitivity to the macro-
lides, fluoroquinolone, and aminoglycoside was ob-
served against the isolated Staphylococci. Care 
should be taken regarding the use of aminoglycoside 
in combination with cell wall acting agents as β-
Lactam and glycopeptide group of drugs.9 In such 
cases, the glycopeptide group of antibiotics, vanco-
mycin, and linezolid can be used.17 Penicillinase-
resistant β-Lactam group of antibiotics are superior 
in the treatment of methicillin- sensitive strains of 
the Staphylococci.18  

In our study, the gram-negative bacteria were associ-
ated in only 3% of the BSI. Isolated one strain of the 
Klebsiella pneumonaie was resistant to β-Lacatam, 
cephalosporins, fluoroquinolone, sulfa drugs, amino-
glycoside, being the sensitive to only carbapenem & 
polymyxin group of drugs whereas another Esche-
richia coli isolate was sensitive to only aminoglyco-
side and carbapenem. In such scenario, appropriate 

diagnosis and antibiogram of the causative agent of 
the BSI is a need for patient survival. 

Most of the isolated strains whether Gram positive 
or Gram negative were resistant to common β-
Lactam groups of antibiotics. These strains were also 
resistant to other different groups of antibiotics. In 
such cases, use of β-Lactam group of antibiotics as a 
presumptive treatment is highly questionable. In the 
present study, the Staphylococci were the most 
common causative agent having a preponderance of 
methicillin resistance; vancomycin can be used as a 
presumptive treatment of BSI in neutropenic pa-
tients suffering from the hematological disorders. 
There are some drawbacks of the present study that 
we used only conventional biphasic media. The sen-
sitivity of the blood culture, in such patients, may be 
enhanced by the use of continuous monitoring blood 
culture systems (CMBCS). In present study, we 
didn’t isolate a single fungus, which can be improved 
by the molecular diagnostics as the culture negative 
BSI are considered to be a fungal origin. Apart from 
these, we only focused on the blood-stream infec-
tion, keeping the other respiratory, urinary and gas-
trointestinal infection, sideway.  

 

CONCLUSION 

Staphylococci are the predominant cause of blood 
stream infection among neutropenic patients, suffer-
ing from hematological disorders. Most of the 
Staphylococci, being methicillin-resistant, are re-
sistant to the all β-Lactam group of antibiotics. In 
such cases, vancomycin can be used an empirical 
treatment. Gram-negative bacteremia, in these pa-
tients, is usually caused by drug resistant microbes 
which necessitate the blood culture & sensitivity in 
each case of blood stream infection among the neu-
tropenic patients suffering from hematological disor-
ders. 
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