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A rezro‘;peclwe analyms of reports from blood cultures was done to determine
the spectrum of bacterial isolates and their antibiograms. Altogether 1050 blood
cultures were performed in the clinical microbiology laboratory of the teaching
hospital of Manipal Medical Coilege of Medical Sciences during the period 1*

Te determine the spectrum of bacterial isolates from blood cultures and to study

This study was carried out at the Department of Microbiology, Manipal
A total of 1050 blood cultures were
performed in the clinical microbiology laboratory during the isolates determined
by standard microbiological methods. Antimicrobial susceptibiiity testing was
disc-diffusion method as per the

Of the blood cultures, 134 (12.8%) showed bacterial growth. Gram negative
isotates sccounted for 70.99% and Gram positive Cocel for 29.1%. Antimicrobial
susceplibifity testing reveated that the Gram positive isolates showed maximum
resistance to penicitlin and ampicilin. Gram negstive isolates, including
Saimoneita spp., also maximum resistance to ampicillin, The percentage of
multidrug resistant Safmonelia typhi strains was found to be 44.4%. The Gram
negazzve isolates showcd minimum resistance to the aminoglycoside amikacin,

Due to the increasing antlmtcmbzal resistance encountered in bacterial Ib(}iate%
the importance of monitoring susceptibility pattemns is of paramount importance
from the viewpoint of both empirical therapy and prompt, effective treatment
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The circulatory system is nomally free of microbial
organisms, Detection of bacteremia traditionally has
been one of the most important functions of clinical
microbiology laboratories. When biood cultures
vield clinically important microorganisms, it is a
sign that host defenses have failed fo contain an
infection at its primary site or that the clinician has
failed to adequately eradicate the infectious process.
A wide spectrum of microorganisms cause blood
stream infections and this is subject to geographical
variation® Resistance to antimicrobial agents are
increasing, making treatment difficult and with

grave consgquences. The present. study was
undertaken to describe the profile of bleod culture
isolates and their antibiograms.

Mate_riais and Methods

Laboratory data on all bleod sampies thal were
received for culture in the microbiology depariment
from 1 Zan. 2002 to 3% Dec. 2002 from patients
admitied to wvarious wards with suspected
bacteremia/septicemia, were analysed retrospect-
ively. A total of 1650 blood cultures were received.
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In aduits, 10m! of blood was coliected from a
peripheral vein with aseptic precautions and
inoculated immediately into 2 set of two blood
culture botiies, one comprising 50mi of Brain Hearnt
Infusion (BHI) biphasic medium and the other of
MacConkey biphasic medium, maintaining a
dilution of 1:10. ln neconates, 2mi of blood was
collected and inoculated into the same set of media
with the expectation that the culture bottles
contatned 10mi of fiquid broth so as fo maintain &
dilution of 1:10,

The blood cultures were incubated at 37° C for 7
days, and open subcultures performed after 24
hours, 48 hoars and on the seventh day of
incubation. Subculiures were done on 5% sheep
blood agar, heated blood agar and MacConkey agar,
In addition, culture hoitles were examined daily and
closed subcuiture was performed by titling the
bottie so as to aliow broth to flow over the slant, the
slant was then reincubated in an upright position.

Bacterial isolates were identified by colony
characteristics, bicchemical reations and confitmed
by slide agglutination tesis wherever required’.
Antimicrobial susceptibility testing was performed
by Kirby-Bauer dise diffusion method®.

~ strains
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Results

A total of 1050 blood cultures were received, out of
which 134 (12.8%) showed growth. Polymicrobial
growth was not a feature in any of the positive
cultures. OF the 134 isolates, 29.1% (39/134) were
Gram positive and 70.9% (95/134) were Gram
negative. Among the Gram positive isolates
Staphvlococcus  aureus predominated (14.2%),
foliowed by Enterococeus spp. (9%} and CONS (6%).

S aureus showed maximum resistance to penicillin
(63.2%) foliowed by ampiciibn (52.6%), 5.3% of
were  methiciilin-resistant S awreus
{MRSA). No vancomycin resistance was detected,
Coagulase Negative Staphylococcal {CONS)
sirains on the other hand showed a higher degree of
resistance with 75% of srains being resistant fo
penicillin and ampicillin, 50% of CONS were
methicillin-resistant. Out of a total of 12
enterococeal isolates, 66.7% and 62.5% showed
resistance o gentamicin and amikacin respectively.
One strain was found to be resistant to vancomycin,

Fable I: Resistance Patterns of Gram Positive Isolates

Organism P A Ac Cp Ox Va G Ak f Pe
Staphylococcus F2(63.2310(52.6) 5(26.3) 1(5.3) 1(5.3) 0{0} 1{53)

aureus (N=19)

Cons (n=18) 6(75)  6(15) 3(37.5) 4{(50) 4(50) 0(0) 1(12.5)

Enterococcous spp.

(n=12} 6{50} 4(33.3) 1¢8.3) 8(66.7) §(62.5) 4(33.3)4(33.3)
N = Number of isolates

CONS

Figures shown are number of the resisiant isolates

= Coaguiated Negative staphylococci

Figures in the parentheses are the percentage of their respective numbers

P =Peniciliing A = Ampicililip;
Cp =Cephalexin; Ox = {Ixaciilin;
Ak =Amikacin; Ct = Ciprofloxacis;

Among the Gram negative bacteria, Safmoneila spp.
accounted for a major proportion {(40.3%} of all
bacterial  isofated. This was followed by
Escherichia coli (8.2), Entercbacter spp. (6.7},
Klebsiella spp. {(6%) and Pseudomonas aeruginosa
{5.2%). Other less frequent isolates were
Alcaligenes  faecalis and Morganelle  morganii
{2.98%). A total of 27 Salmonelia typhi strains were
isofated out of which 44.4%, 29.6% and 33.3%
were resistant to ampicitlin, co-trimoxazele and
chioramphenico! respectively. Multidrug resistance
was detected in 44.4% of the isolates. None of the
strains were resistant to ciprofloxacin. OF the 27
Satmonella paratyphki A strains isolated 11.1% were
found to be resistant o cotrimoxazole, 7.4% were
resistant to ampiciliin and ciprofloxacin and 3.7%
were resistant to chloramphenicol.

Ae = Amexycilin-Clavulanic acid;
Va = Vancomycin;
Pe = Piperacillin;G= Genatrnicin

The other Gram negative bacteria that were isolated
showed maximum resistance to ampicillin and least
resistance to amikacin (Table 2). Of the 7
Pseudomonas  aeruginosa strains 42.8% were
resistant to ceftriaxone, and 28.3% were resisiant to
ceftazidime, piperacillin and carbenicillin. None of
the isolates were reistant to gentamicin, amikacin,
ciprofloxacin and chioramphenicol,

Piscussion

The varying profile of organisms isolated from
blood cultures in patients having bacteemia
warrants the continuous monitoring of these isolates
afong with their antibiograms. Studies carried out in
China have shown that there is 'a rise in the
proportion of CONS as compared to S aureus and
E Col® In our study we found that the mumber of




CGram negative isolates exceeded that of Gram
positive  isolates, the percentage ratio  being
7097201, this was more or less similar with other
studies conducted in Karachi and Kuwait™. The
most frequent isolates in our study were S, fyphi and
S paratyphi A (40.3%), foliowed by § gereny
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(14.29%). Enfrococeus spp. (9% and £ cofi {8.2%).
‘the percestage  of  Safmonella  resislant 1o
ampiciliing chloramphenicol and co-trimoxarole has
been reported to vary belween 39-46% (India)® and
48.51% (ChinaY. in our study 29.6-44.4% of
strains were resistast to the above-mentioned drugs.

Table 2: Resistance Patterns of Gram Negative isolates

Organism A Co G Ak Cf Ci Ce* C Pe Ch
Salmonetla typhi 12 8(29.8) G{G 00 09y 9(33.3

{N=2T) (44.4)

S, paratyphi A 2(74) 30LD 13T 2074 040} 6 137

(n=27)

Escherichin coli  6{54.5) 3(27.3) 1(9.1) ©0(0) 4(36.4) 4(36.4) 2(I182) 1 (9.1

(n=11)

Enterobacter spp 6466.7) 1{11.1) 3{33.3) {(11.1) 1{}1.1) 5{55.5) 5¢53.5) 5(55.5)

{p=t)

Klebsiella spp. 6(75) 450y 5¢(62.5y 060y 4500 5{62.5) 5(62.5) 3(37.5)

in=8} .

Pseudomonas {0} I D00y 3442.8) 2285y 00y Z2{38.3) 1(28.5;

Figures shown in the table are aumber of resistant isolates

Figures shown in parentheses indicated % of vesistanl isolales

* Cetotaxime was replaced by Ceflazidime while testing Pscudomeonas spp

A = Ampiciliiim Co = Co-trimoxazole: G =(jenlamicin,

Ak = Amikacin; f w Cibrofloxacing Ci = Cetirigxone;

Ce = Cefotaxime; Ca =Ceflazidime: C = Chloramphesicol,
Pc = Piperaciilin Cb = Carveniciltin

In a study conducted in China, the incidence of
methicillin reistance was reported to be 10% and
60% in S aurens and CONS respectively’. In our
study the incidence was lower at 5% and 350% in &
aureus and CONS respectively. No vancomicin
reisilant S, aureus were detected in our study and
this finding is consistent with other studis carried
out in this region % A substantial number of
enterococeal isolates were found to be resistant to
aminogiycosides (Table {}, this could be due 10 the
fact that they possess low-level intrinsic resistance
to these agents.

The coliforms viz. E coli, Klebsiella spp. and

Emterobacter spp. Showed maximum resistance to
ampicitlin, however the aumber of resistant sirains

were much fower than those mentioned in other .

studies®.

Antimicrobial  susceptibility testing and  proper
documentation of the results is an imporiant {asi
performed by the clinical microbiology taboratory.
Baseline data, on bactlericlogical spectrum  of
isolates and antimicrobial resistance patierns in a
particular area, is of importance as il provides a
guideline for empirical therapy whenever required,
it also prevemts the erratic use of antimicrobial
agents,
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