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ABSTRACT
Septicaemia is a potentially life-threatening infection in which large number of bacteria are present in the
blood. Septicaemia usually arises as a result of localized infection in the body. The primary site of infection may
occur in the respiratory system, the skin, the gastrointestinal system or the genitourinary system. It may
correspond with very debilitating infections such as meningitis. Bacteria usually spill over from the primary
infection site into the blood and are carried throughout the body thereby causing infection in various systems of
the body. It can be complicated by circulatory collapse, myocardial depression, increased metabolic rate and
vasoregulatory perfusion abnormalities. Thus it must not be viewed as simply being an infection alone. A
retrospective review was conducted during Jan. 2008 to Dec. 2011 at the Pad. Dr. D. Y. Patil Medical College and
Hospital Pimpri Pune-18, India. 3180 blood samples were received from various wards, ICUs and OPDs. All blood
samples were processed and identified by standard conventional methods. Antimicrobial susceptibility testing was
done according to CLSI guidelines. A total of 1657(52.10%) were culture positive amongst which 894 (53.95%) were
Gram Negative Bacteria (GNB) while 736 (44.41%) were Gram Positive Cocci(GPC) and 27 (1.62%) were Candida
spp. Among all Gram negative bacteria, 28.97% were ESBL producers and 5.48% were MBL producers. 700(42.24%)
isolates were from ICUs patients. Conclusion- Our finding provides information on spectrum of microorganisms
and antibiotic resistance in septicaemic patients. Mortality and morbidity of neonatal sepsis is elevated and is
considerably contributed by positive blood culture with preponderance of MDR GNB.
Key words: Septicaemia, Extended spectrum β- lactamases, Multidrug resistance Gram negative bacilli, gram
positive cocci, Coagulase negative staphylococci.
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INTRODUCTION
Septicaemia constitutes one of the most serious situations in infectious diseases.
Septicemia is a medical disaster, and rapid succession keeps health personnel on their toes in a
bid to confine the situation. Neonatal septicaemia is a major cause of neonatal mortality which
is elevated by occurrence of multidrug resistance (MDR) by gram negative bacteria (GNB) [1-3].
Current WHO recommendations (2005) for management of neonatal sepsis (< 2 month old)
include hospitalization and parenteral antibiotic therapy at least 10 days with penicillin agent
(e.g. benzyl penicillin or ampicillin ) combined with an aminoglycosides e.g. Gentamicin.
Extensive use of cephalosporins leads to increase in infections caused by extended – spectrum
β- lactamases-producing Escherichia coli and Klebsiella species (ESBL-EK) [4-8]. ESBL-EK has
become upward concern in hospitalized as well as community settings worldwide. Occurrence
of primary health-care-associated blood-stream infections (PHCA-BSIs) has been growing
progressively and most are related to the use of central venous catheters (CVCs). These
infections have tremendous effect on patients outcome and hospital cost, resulting in hospital
stay [9,10,11]. In India, MDR-GNB are leading cause of PHCA-BSIs. Determination of microbial
etiology of PHCA-BSIs has vital significance to formulate empirical antimicrobial policy, patient’s
outcome, other patients care as well as infection control practices [12]. Fungemia is usually
serious condition, occurring primary in immunosuppressed patients and in those with serious or
mortal illness. Candida albicans was the most common species by vast margin still last decade
but Candida tropicalis and Candida glaberata are now commonest fungemia producing fungus
in this decade [13-15].
Evidently, early reorganization of sepsis and appropriate therapy before shock ensures is
paramount in reducing high mortality. The expeditious detection and identification of bloodborne pathogens is one of the most important functions of the microbiology laboratory.
Positive blood culture may help to provide a clinical diagnosis. The kind of microorganisms
isolated from blood cultures vary according to the patient’s population and nature of the
disease. In comparison to developed countries, inadequate data is available in India regarding
spectrum and pattern of causative agents of septicaemia [12-16]. In the view of serious threat
of septicaemia, it is necessary that the clinicians should have pattern and nature of the bacteria
commonly implicated in septicaemia. This would guarantee prompt and more efficient
management of the affected patients. This study was to determine the pattern of bacteremia
and septicaemia in order to generate local data that would be useful for local policy
formulation in managing septicemia cases especially in neonatal units and intensive care units
(ICU).
MATERIALS AND METHODS
Study site
The study was carried out at Pad. Dr. D. Y. Patil Medical College and Hospital Pimpri
Pune -18. Maharashtra, India.
Study period-The study was conducted between January 2008 to December 2011.
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Study procedure
The study was laboratory and hospital based retrospective in nature and data was
generated from microbiology departmental record based on patient’s history and antibiotic
susceptibility pattern of respective isolated causative agent from blood samples received from
various wards, ICUs and OPDs from Pad. Dr. D. Y. Patil Hospital which is 1800 bedded tertiary
care hospital in semi urban locality of Pune district.
Microbiological procedures and methodsTrue bacteremia, hospital-acquired bacteremia and blood culture contaminant were
defined by using conventional criteria [17-19]. Specimens were collected, transported by
standard conventional methods [20]. Isolation and identification of microorganisms at the
species level were done by standard conventional methods [17].
Antibiotic susceptibility tests
The Kirby- Bauer method recommended by the CLSI guidelines (2007) was used for
antimicrobial susceptibility testing [14].
Detection of Extended Spectrum β-Lactamases-Screening Test (CLSI, 2007)
Initially screening test for ESBL production was done as part of routine susceptibility
testing. Two antibiotic discs, ceftazidime (30 μg) and cefotaxime (30 μg) were used for
screening for ESBLs. Mueller- Hinton Agar (MHA) were prepared and inoculated with the test
organism (turbidity corresponding to 0.5 McFarland’s standard) to form a lawn culture. The
above discs were applied on the surface of the agar. The plates were incubated at 37 º C
overnight and sensitive pattern and resistant pattern were recorded by reading the zone
diameter of the test organism. If a zone diameter of ≤ 22mm for Ceftazidime and ≤27 mm for
cefotaxime was recorded these strain were considered “Suspicious” for ESBL production *10,
17].
Double Disk Approximation Test (DDAT)
Bacterial suspension equivalent to 0.5 McFarland standards turbidity for testing ESBL
production test were prepared. A sterile swab was dipped into standardized inoculum and the
soaked swab was rotated against the upper inside wall of the tube to express excess fluid. The
entire surface of the MHA was swabbed to form a lawn culture and the inoculum was allowed
to dry for a minute with lid in place. With sterile forceps, Ceftazidime disk was placed on the
agar plate near the centre giving a centre to centre distance of 15 mm Ceftazidime/clavulanic
acid (30µg/10µg). The plates were inverted and incubated at 37ºC for 16-18 hours. Each plate
was examined for enhancement of zone of inhibition for ceftazidime disk at the side facing
Ceftazidime/clavulanic acid disk. If the strain was an ESBL producer, then the zone around
ceftazidime disk was extended towards Ceftazidime/clavulanic acid disk. ATCC Escherichia coli October – December
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25922 were used as negative control and ATCC K. pneumoniae -700603 was used as positive
control [17-21].
Detection of Metallo β-Lactamases by Imipenem-EDTA-Double Disk Synergy Test
The IMP-EDTA combined disk test was performed as described by Yong et al. Test
organisms were inoculated on to plates with MHA as recommended by the CLSI guidelines.
Two 10 μg imipenem disks (Hi Media, Mumbai India) were placed on the plate, and appropriate
amounts of 10 μL of 0.5 M EDTA solution were added to one of them to obtain the desired
concentration (750 μg). The inhibition zones of the imipenem and imipenem-EDTA disks were
compared after 16 to 18 hours of incubation at 35°C. In the combined disc test, if the increase
in inhibition zone with the Imipenem and EDTA disc was ≥ 7 mm than the Imipenem disc alone,
it was considered as MBL positive [10, 17, 20].
RESULTS AND OBSERVATIONS
During the 4-years study period (2008 to 2011), there were 3180 samples were received
from septicaemic patients from various wards. Of these, 1657(52.10%) were culture positive.
Isolated organisms included Gram negative bacteria (GNB) 894(53.95%), Gram positive cocci
(GPC) 736(44.41%), fungus 27(1.62%).GNB were more frequently isolated than GPC. (Table1)
Table 1. Year wise distribution of Blood culture isolates from septicaemia patients.
YEAR
2008
2009
2010
2011
Total

TOTAL SAMPLE
RECEIVED
503
583
844
1250
3180

CULTURE
POSITIVITY
263
290
503
601
1657(52.10%)

GRAM-NEGATIVE
BACTERIA
170
206
213
305
894(53.95%)

GRAM-POSITIVE
BACTERIA
90
79
282
285
736(44.41%)

FUGUS
3
5
8
11
27(1.62%)

Table 2. Year wise distribution of gram positive cocci from culture positive cases.
Organism isolated

M.S.S.A.

M.R.S.A.

C.O.N.S.

STREPTOCOCUUS
SPP.

Year
2008
2009
2010
2011
TOTAL

53
35
143
134
365(49.59%)

26
20
72
80
198(26.90%)

8
16
30
39
93(12.63%)

3
8
37
32
80(10.88%)

Common isolates among GPC were MSSA 365(49.59%) followed by MRSA
198(26.90%).Other pathogens were CONS 93(12.63%) and Streptococcus spp. 80(10.88%)
(Fig.1). The most common GNB implicated were Klebseilla spp. 257(28.74%), Acinetobacter spp.
179(20.%), E. coli 153 (17.11%), Citrobacter spp.121 (13.53%) followed by Enterobacter spp.
108(12%). While Pseudomonas spp. Salmonella spp. Proteus spp. were isolated in lesser
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numbers. Year wise distribution of Gram negative bacilli showed in (table 3). Distribution of
GNB and GPC in various wards in (table 4).

Figure 1 Year wise Distribution of Gram Positive Cocci
Table 3. Year wise distribution of Gram negative bacilli.
ORGANISM ISOLATED
PER YEAR
E. coli
Klebseilla spp.
Acinetobacter spp.
Citrobacter spp.
Enterobacter spp.
Pseudomonas spp.
Salmonella spp.
Proteus spp.
Others
Total

2008
N=170

2009
N=206

2010
N=213

2011
N=305

Total
N= 894

36
45
29
19
23
06
04
06
02

40
63
37
15
30
12
03
03
03

33
67
44
31
25
04
04
01
04

44
82
69
56
30
07
03
09
05

153
257
179
121
108
29
14
19
14

ESBL
N= 259
(28.97%)
53
62
64
44
20
12
02
01
01

MBL
N= 49
(5.48%)
08
17
10
06
01
05
00
01
01

Figure 2 Distribution of GNB and GPC in various wards.
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Table 4. Distribution of GNB and GPC in various wards.
WARDS

GRAM POSITIVE GRAM NEGATIVE
TOTAL
COCCI
BACILLI
(N=1657)
MICU
134
162
296(17.86%)
SICU
31
14
45
PICU
46
142
188
NICU
93
78
171
MEDICINE
144
204
348
SURGERY
28
14
42
PEDIATRICS
139
167
306
ORTHOPEDICS
22
28
50
GYENAC
15
26
41
PULMONARY MEDICINE
43
26
69
OPD
33
24
57
OTHERS
08
09
17
TOTAL
736
894
1630
*Ceftazidime + Clavulanic acid disc susceptibility testing were done on only Ceftazidime resistance strains.
Imipenem + EDTA disc susceptibility testing were done on only Imipenem resistant strains.

Maximum culture positive isolates were received from medicine ward followed by
pediatric ward. Total of 700 culture positive samples were received from four ICUs i.e. MICU
269(38.42%), PICU 188(26.85%), NICU 171(24.42%), SICU 45(6.42%). Neonatal septicemias were
observed in significant number. Distribution of GNB and GPC in various wards (Fig.2). The
results of antibiotic resistance pattern among GBN isolates are shown in table no.4. of the 894
culture positive GNBs, 259 (28.97%) isolates were ESBL producers, while 14(1.56%) were MBL
producers. Highest susceptibility were observed in Imipenem amongst antibiotic tested.
Reduced susceptibility were observed in tetracycline (29.08%), amoxicillin (32.99%), Amikacin
(35.23%), cefotaxime (39.14%). Moderate susceptibility were observed in ciprofloxacin
(59.39%) ceftazidime (65.88%), co-trimaxazole (45.19%). Most of Klebseilla pneumonia and E.
coli were resistant to Ceftazidime, ampicillin and tetracycline. Antimicrobial susceptibility
pattern of GNB isolates (table 4).
DISCUSSION
This study showed the prevalence of septicaemia about 52.10%. Of the total 894 GNB, K.
pneumonia 257(28.74%), Acinetobacter spp. 179(20.02%) and E. coli 153(17.11%) were the
most common from blood samples. There management was complicated by their production of
ESBLs and appear to be a result of heavy use of broad spectrum cephalosporins. Acinetobacter
baumanii is an opportunistic pathogen commonly associated to nosocomial outbreaks
worldwide because of its ability to survive harsh environmental conditions such as desiccations,
disinfecting solutions and temperature variations [22-25]. We found Acinetobacter spp.
commonly from PICU and MICU and annually its frequency of isolation is increasing in order.
Isolation of Acinetobacter spp. was observed significantly in hospitalized patients, so most
probably associated with long duration of stay in hospital. However, limitation of this study is
that we did not collect data to deliberate severity of illness to confirm this suspicion. Present
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study demonstrated 171 (10.31%) culture positivity from NICU. GNB septicaemias were
predominant as compared to GPC septicemia. No significant differences were seen in positive
blood culture results was observed between early and late onset sepsis in neonatal septicemia.
Worldwide 4 to 5 million infants die during the first month of life in very low birth weight
(VLBW) and 98% of these deaths occur in underdeveloped countries [26,27]. About 28.5%
neonates were died and increased mortality was seen in sepsis associated with ESBL and MRSA
isolates. We found Similar to that observed in other studies in East Africa region by Mugalu J et.
al and Singh Sa et. al [28].
MDR GNB posses the grave threat of infections that are untreatable. The incidence of
carbapenem resistant strains is rising worldwide, reflecting regional, geographical and
institutional differences. In the present study about 259(28.97%) were ESBL producers and
14(1.56%) were MBL among all GNBs. This finding is consistent with reports from other
developing countries such as Tanzania [22], Uganda [23], Nigeria [24] but higher than those
reported in developed countries [25]. About 736 (44.41%) were found to be GPCs and about
365 (49.59%) were Methicillin Sensitive Staphylococcus aureus (MSSA) and 198 (26.90%) were
Methicillin resistance Staphylococcus aureus (MRSA). Of the total GPCs, 93 (12.63%) and 80
(10.88%) were Coagulase negative Staphylococcus aureus (CONS) and Streptococcus spp.
respectively. CONS are common cause of nosocomial infection and the most common cause of
blood stream infections in the intensive care setting. We recorded CONS septicemia in patients
who were very low birth weight (VLBW) neonates, immunocompromised (lymphoma, leukemia,
post-bone marrow transplantation), and have indwelling intravascular devices, ventricular
shunts, peritoneal catheter. CONS infections were the most common infections causing lateonset sepsis (>72 hrs. of age) in infants born in VLBW. Establishing the diagnosis of CONS sepsis
can be complex and difficulty exists in differentiating infection from contamination. We have
used neonatal definitions for CONS infections involve one positive culture with clinical sign or
symptoms or one positive culture with elevated inflammatory markers. The present study
showed excellent susceptibility to Vacomycine and Linezolid. Linezolid, an oxazolidinone, is a
promising alternative to vancomycin in the treatment of resistant staphylococcal infections. In
vitro, linezolid, even at sub inhibitory concentrations, inhibited adhesion of S. epidermidis to
polystyrene wells, whereas vancomycin had similar effects only at supra-inhibitory
concentrations. Majority of the neonates with MDR GNB died within 72 hrs. of initiations of
antimicrobials. Relatively good survival was confirmed in neonates with sensitive organisms and
more than 85% of them improved after 72% of treatment. Similar findings were reported by
Bloomberg B. et. al.(2005) and Neema Kayange et.al [25-27].
No Drug has reached advanced stages of development for the treatment of infections
due to MDR-GNB such as Acinetobacter spp., Pseudomonas spp., and Klebseilla spp. Most of K.
pneumonia and E. coli were resistant to ampicillin, Gentamicin, sulpha drugs and third
generation cephalosporins. The discovery of new scaffolds should be a priority attending new
drugs for such bacteria. Unfortunately, antibiotic discovery and development are on decline.
The unfavorable economics of antibiotic development is related to their limited use compared
to prescriptions for chronic illness. Also newly approved drugs may often be restricted to the
treatment of serious illness. This has lead to pharmaceutical companies decreasing interest in
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new drug development. Rediscovering new applications for older antibiotics represents one of
the alternative ways of managing MDR organisms. Polymyxins, known since 1947 and
represented mostly by polymixin B and polymyxin E (colistin), have recently gained a principal
role in the treatment of the most problematic MDR GNB infections. In the present study
majority of GNB isolates were susceptibile to ceftazidime/tazobactam and imipenem,
tigecyeline, polymyxin-B [27-34].
Our study has certain limitations that this is retrospective analysis and performed at
single tertiary care hospital so relatively small cohort of patients and was underpowered to
detect a clinically significant difference in outcome. We could not performed molecular
techniques to characterization of MDR GNB strains to know their genetically similarity and
diversity.
CONCLUSION
The expeditious detection and identification of blood-borne pathogens is one of the
most important functions of the microbiology laboratory. Positive blood culture may help to
provide a clinical diagnosis. Decision regarding empirical treatment of septicaemia must be
based on a sound knowledge of the local distribution of the pathogens with susceptibility
pattern. Awareness of changing pattern of MDR pathogens and understating of associated risk
factors can develop the effectiveness of empirical treatment protocols. In this perception, close
collaboration between physicians, clinical microbiologist and infectious-disease authority
should produce significant positive effects.
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