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Abstract
Blood samples from 2542 clinically diagnosed  cases of septicemia were processed. Out of these 946
(76.55%) were from pediatric  deptt and rest from other deptts. Growth  was obtained in 509(20.02%)
cases . Candida spp were isolated from 23 (4.57 ) cases Out of 486 bacterial isolates 52.67 % were gram
positive bacteria whereas 47.33% were gram negative bacilli . Staph aureus 133 (27.37%)was the
predominant  organisms followed by CONS 98 (20.1%). Amongst gram negative organisms Enterobacter
69 (14.19 %) was the most predominant followed by Esch Coli 45 (9.27 %) Pseudomonas 37 (7.62 %)
and Acinetobacter  spp 34 (6.69 %).  Amongst gram positive organisms maximum resistance was seen
with    Ampicillin   (74.61%) and Erythromycin (69.67 %). Most of the gram negative bacilli were MDR
(71%). Maximum resistance was observed with Ampicillin  (86.1% ) cephalexin (68.07%) and piperacillin
(57.71%).  Most successful drugs were  Amikacin,gentamicin and cefotaxime. 34.35% of the isolates
were ESBL producers.
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Salmonella, Citrobacter, Pseudomonas, Acinetobacter
etc (5,6). The infection caused  by MDR organism  are
more likely to prolong the hospital stay , increase the
risk of death and require treatment with more expensive
antibiotics.

The retrospective study was therefore undertaken to
determine the bacterial flora of the blood stream
infections and  their antibiotic resistance pattern.
Material and Methods

A total of 2542  samples received in the
Bacteriological lab in the deptt of Microbiology from
various hospitals attached to Govt Medical College,
Amritsar from July 2003- march 2006 were analyzed
from the record and the relevant findings were noted

Introduction
Microorganisms present  in the circulating blood

whether continuously intermittently are threat to every
organ in the body. Approximately 200,000 cases of
bacteraemia and fungemia occur annually  with mortality
rates ranging from 20-50 %(1) .Therefore early diagnosis
and appropriate treatment of these infections can make
the difference between life and death.

 Since early 1950s , there is striking increase in
incidence of bacteraemia caused by members of
Enterobacteriaceae and other gram negative bacilli (2-
5) Escheriachia coli which was reported to be common
in the past 2.4 is being replaced by other multi drug
resistant bacteria like Klebsiella , Enterobacter ,
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Blood Culture: Venous blood 5ml from adults and 2ml
from children was obtained aseptically and inoculated
into brain heart infusion broth . In suspected cases of
enteric fever, bile broth was used and incubated at 370
C  for 24 hours . Blind Subculture was done on to fresh
5% sheep blood agar and MacConkey’s agar. A negative
result was followed up by examining  the broth daily
and doing a final  subculture at the end of 7th day or at
the appearance of turbidity , gas production or the
presence of microcolonies over the clot which ever was
earlier. Where ever necessary second blood  culture was
taken. In SABE three consecutive blood samples were
taken.  Organisms were identified by cultural characters,
Morphology and standard biochemical tests(7).
Antibiotic susceptibility testing was performed by the

Kirby Bauer disc diffusion method as per NCCLS
recommendations (8)  ESBL production was detected
by double disc potentiation technique (9).
Results

Out of  2542 cases studied 2292 (89.97 %) were indoor
patients while 250 (10.03 %) were from various out
patient departments . Maximum blood samples 1946
(76.55 %) were received from pediatric ward with history
of Septicemia and 43 (1.9 % ) from Pediatric OPD  with
PUO. 37 (1.46 % ) from surgery ward with  H / O   wound
infection and PUO. 516 (20.29 %) were from various
other departments (table 1).

Out of 2542 samples growth was obtained in 509
samples (20.02 %) . 486 (19.12 % ) showed bacterial

 
 
 
 

Hospitalized 
Patients   

% age  Positive 
Culture  

% age Out 
patients   

%age Positive  
Culture  

% age  

Pediatrics  1946 76.55 439 86.25 43 1.68  8 1.58 
Medicine  264 10.38 31 06.09 146 5.74 16 3.149 
Gynecology 11 0.44 4 0.78 0 0 0 0 
Surgery  37 1.46 5 0.98 5 0.19 0 0 
Others * 34 1.36 3 0.59 56 2.2 3 0.59 

 

 
Organisms 

 
No of Isolates 

 
%age 

Gram Positive bacteria  
 
Staphylococcus  aureus  
Coagulase negative Staphylococcus  
Enterococci  
Streptococcus pyogenes  
Others *  
 
Gram Negative bacteria 
Enterobacter  
Escherichia coli 
Pseudomonas aeruginosa 
Acinetobacter Spp 
Klebsiella Pneumoniae 
Others** 
 

 
 
133 
98 
15 
6 
4 
 
 
69 
45 
37 
34 
28 
17 

 
 
27.37 
20.16 
03.08 
01.24 
00.83 
 
 
14.19 
09.27 
07.62 
06.99 
05.76 
03.49  
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Antibiotic Resistance pattern of Gram positive bacteria*  

Organisms  A 
10µg 

CT 
10µg  

CS 
30µg 

CF 
1µg 

AK 
30µg 

G 
10µg 

PC 
30µg 

GF 
5µg 

E 
15µg 

LZ 
30µg 

Staph  
Pyogenes  
(n=133) 

92(69.17) 48(36.10) 64(48.13) 57(42.86) 20(15.04) 49(36.85) 72(54.14) 61(45.87) 85(63.90) 117(87.97) 

CONS 
(n=98) 

78(79.59) 32(32.65) 53(54.08) 40(40.82) 14(14.29) 46(46.94) 56(57.14) 62(63.27) 68(69.39) 80(81.63) 

Enterococcus 
(n=15) 

14(93.33) 10(66.67) 13(86.67) 10(66.67) 9(60) 11(73.33) 13(86.67) 8(53.33) 13(86.67) 13(86.67) 

Stepto 
Pyogenes 
(n=6) 

5(83.33) 1(16.67) 3(50) 2(33.33) 1(16..67) 3(50) 2(33.33) 3(50) 5(83.33) 0 

SteptoViridans 
(n=3) 

1(33.33) 1(33.33) 1(33.33) 1(33.33) 1(33.33) 1(33.33) 1(33.33) 2(66.67) 2(66.67) 2(66.67) 

Micro cocci  
(n=1) 
 

1(100) 0 1(100) 1(100) 0 1(100) 0 - 1(100) 1(100) 

 
Antibiotic Resistance Pattern of gram Negative Bacteria*  

Organisms  A 
10µg 

CT 
10µg 

CS 
30µg 

CF 
1µg 

AK 
30µg 

G 
10µg 

PC 
30µg 

GF  
5µg 

nterobacter 
n=69) 

56(81.16) 24(34.78) 43(62.39) 44(63.76) 19(27.54) 23(33.33) 41(59.42) 27(39.13) 

sh Coli 
n=)45  

40(88.89) 21(46.67) 32(71.11) 26(57.78) 9(20) 13(28.89) 33(73.33) 18(40) 

seudomonas  
n=37) 

36(97.30) 14(37.84) 31(83.78) 10(27.03) 11(29.73) 14(37.84) 21(56.76) 13(35.14) 

Acinetobacter 
n=34) 

31(91.18) 12(35.29) 24(70.59) 7(20.59) 5(14.71) 11(32.75) 14(41.18) 28(82.35) 

Klebsiella 
m=38) 

24(85.71) 8(28.57) 20(70.43) 4(14.29) 7(25) 6(21.43) 18(64.29) 13(46.43) 

itrobacter 
n=5) 

7(100) 0(0) 5(71.43) 1(14.29) (0) (0) 2(28.57) (0) 

almonella 
ypi 
n=5) 

2(40) 0(0) 1(20) 0(0) 0(0) 1(20) 3(60) (0) 

roteus  
mirabilis 
n=2)   

1(50) (0) (0) (0) (0) (0) (0) (0) 
 
 

Alkaligenes 
aecalis  
n=2) 

2(100) 0 1(50) 0 0 0 1(50) 1(50) 

. paratyphi  
n=1) 

1(100) 0 1(100) 0 0 0 - - 
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growth and Candida Spp was isolated from 23 (4.51% )
of the cases.  Out of the 486 isolates 256 ( 52.67 % )
were gram positive bacteria while 230 (47.33 %) were
gram negative bacilli . Staph aureus was the predominant
organism  27.37%  followed  by CONS 20.16 %  .
Distribution of gram negative organism is shown  in the
table (2) .

The antimicrobial resistance pattern of gram positive
and gram negative  organisms is shown in the table 3&4
respectively . ESBL production was observed in 34.35%
of the isolates .

Table  1
Positive blood cultures in hospitalized patients & outpatients

Table 2
Distribution  of Bacterial Pathogens

*      Streptoococcus viridans,  micrococcus .
* *   Citrobacter freundii , S. typhi , Alkaligenes faecalis, proteus
mirabilis, S. paratyphi

Table 3
Antibiotic Resistance pattern of Gram positive bacteria*

Table 4
Antibiotic Resistance Pattern of gram Negative Bacteria*

*- Concentration per disc
A-Ampicillin CT -Cefotaxime CS- Cephalexin
CF -Ciprofloxacin AK -Amikacin
G- Gentamicin PC - Piperacillin GF-Gatiflox
Discussion

In the present study blood culture positively was seen
in 509 ( 20.02 % ) cases whereas Khanall0 Sharma11
and  Roy et al 12 has reported  44%, 33.9% and 16.4%
respectively . In India, variation might be due to the fact
that most  of the patients are given the antibiotics before
they come to the tertiary care hospital & other reason is
that in most of the cases self medication is very common
as the medicines are available at the  counter. In the
concurrent study the incidence of gram positive
organisms was 52.67 % while 47.33%  isolates were gram
negative bacilli. It is in accordance with the study of
other workers 11. Khanal et al10 have reported incidence
of Steptococcus & Staphylococcus to be  25 % and gram
negative bacilli 15 % . But in most of the studies gram
negative organisms have taken over the gram positive

organisms especially in the hospital settings 2,5 In our
study S.aureus was isolated in 27.37% of cases & CONS
in  20.16.% of the cases. However, Roy12 et al have
reported CONS 16.5% and S.aureus 14% in neonatal
septicemia. 9% incidence of both CONS & S.aureus have
been reported by Surinder et al13.In the present study
candida isolates were seen in 23 ( 4.73%) of the cases.
This is consistent with the study of Narain et al14  where
as in other studies the incidence is much higher15
.Amongst the gram negative organisms Enterobacter
isolation was 14.19% whereas Roy et al2  reported
Enterobacter in 22.9% of cases. Enterobacter spp are
emerging as an important nosocomial pathogen . Similar
concern regarding Enterobacter sepsis was expressed in
a report from Karachi in 199616 .

Esch. coli was isolated from  9.27% of the cases. .
While surinder et al 12  has reported it to be 14.4%.
Pseudomonas , one of the important nonfermenter was
isolated in 7.62% of cases where as it has been reported
to be 5.9% in the other studies13  It might be because
that most of the patients studied  were indoor patients
where these nonfermenters are important pathogens,
because of  the invasive procedures used both for
diagnostic & treatment purposes .Acinetobacter was
isolated in 6.29% of the cases  which has been reported
earlier  from our centre as an emerging cause of  late
onset septicemia in 12.13% of the cases17. Klebsiella
pneumoniae isolation was 5.76% which is in contrast to
other studies who have reported it to be 25.8% 13  .
Citrobacter  was isolated in 3.04 %  in consistent with
the study of Surinder K et al13  who has reported  it to
be 4.6 % . Difference in the incidence in different
institutes is because of different setup and the type of
antibiotics used in those hospitals.

Amongst the gram positive organisms  maximum
resistance was seen   with Ampicillin  74.61 % and
Erythromycin 69.67 %  .An increased Ampicillin
resistance of 64%, 87% , was also reported by Guha et
al (1978 ) 4 and Karki et al 18 respectively in their studies.

Enterococci Sp displayed markedly high level of drug
resistance to most of the commonly used antibiotics with
93.33 % resistance  to Ampicillin, 86.67% resistance was
noted to Erythromycin , linezolid ,  piperacillin &
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Cephalexin. . In an another study 50-60 % isolates were
resistant to all the antibiotics tested 13.

Most of the gram negative bacilli ( 71%) were multi
drug resistant. Other workers also have reported  majority
of gram negative isolates in their study as multidrug
resistant.11Maximum resistance was seen against
Ampicillin (89.96%), Cephalexin (68.07%) and
piperacillin (57.71%). It is consistent with the findings
of Surinder et al 13 . 27.54%, 20%, 29.73%, 14.71% &
25% resistance to Amikacin  was shown by Enterobacter
sps , Esch. Coli ,  Pseudomonas , Acinetobacter &
klebsiella sps respectively 34.35 % of the isolates were
ESBL produces while other workers have reported it to
be 6.67% 20 & 18 % 21 . The much higher incidence of
ESBL production in our institute might be because of
injudicious use of antibiotic.

So  it is concluded that Septicemia is an important
cause of morbidity and mortality . The causative agents
of septicemia are acquired in hospital .The retrospective
study conducted showed both gram positive and gram
negative bacteria were responsible for blood stream
infections . Most of the strains were multi drug resistant.
To bring down the incidence of nosocomial infections
rational and judicious use of antibiotics is essential
according to the antibiotic resistance pattern of that
institution . Moreover, there is need for strict aseptic
precautions on the part of health care workers.
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